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(57) The present invention provides a therapeutic 
agent or prophylactic agent for a disease that requires 
enhancennent of nerve growth factor production, an en- 
hancer for nerve growth factor production, or a food, 
beverage orfeed for enhancing nerve growth factor pro- 
duction, each comprising as an effective ingredient a 
specified compound or a salt thereof having enhancing 
activity for nerve growth factor production; a nnethod for 
enhancing nerve growth factor production, comprising 
administering to a mammal the above-mentioned com- 



pound or a salt thereof; and use of the above-mentioned 
compound or a salt thereof in the preparation of a ther- 
apeutic agent or prophylactic agent for a disease that 
requires enhancement of nerve growtii factor produc- 
tion, an enhancerfor nerve growth factor production, or 
a food, beverage or feed for enhancing nerve growth 
factor production. In addition, the present invention pro- 
vides novel compounds having enhancing activity for 
nerve growth factor production. 
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Description 

TECHNICAL FIELD 

5 [0001] The present Invention relates to a medicament, a reagent, a food, beverage or feed, each having enhancing 
action for nerve growth factor production. 

BACKGROUND ART 

10 [0002] Nerve cells play a principal role for sustaining psychoactivities of human being such as intellectual functions, 
memory, emotions and behaviors. It has been thought that the differentiation, survival and exhibition of functions of 
the nerve ceils which are the foundations of these psychoactivities need a neurotrophic factor specific for each nerve 
cell. Among the neurotrophic factors, one of which existence and function have been firstly elucidated is a nerve growth 
factor (hereinafter simply referred to as "NGF"), and currently, there have been found a brain -derived-neurotrophic 

15 factor, neurotrophin-3, neurotrophin-4/5, and the like. 

[0003] NGF is a neurotrophic factor of a large cellular cholinergic nerve cell of basal portion of the forebrain, so that 
its association with Alzheimer's dementia has been remarked [Pharmacia, Vol.22, No.2, 147-1 51 (1 986), Ronen Seishin 
Igaku (Senile Psychiatry), Vol.3, No. 6, 751-758 (1986)]. 

[0004] Alzheimer's dementia refers to a disease that gives a pathological finding such as senile plaque or Alzheimer's 
20 fibrillar changes, which are accompanied by a clinical picture such as developmental disability, manic state, tonic sei- f 
zures of lower limbs, or epileptic seizure, and is one disease of senile dementia. The Alzheimer's dementia tends to 
be increasing in recent aging society, so that a larger societal interest has been drawn thereto. However, there has not 
yet been found a method for ameliorating or treating such symptoms. 

[0005] In the brain of a patient with Alzheimer's dementia, there has been found a dramatic denaturation, a drastic 

25 lowering of the activity of choline acetyl transferase (CAT), in the basal portion of the forebrain centering about Meynert's 

basal nuclei [4nnt/. Rev. Weurosc/.,-Vol.3, 77 (1980)]. In the studies of a rat brain-in 1985,-there has-been elucidated — - 
that NGF is a neurotrophic factor at this site of the brain [EMBO J., Vol.4, 1389 (1985)], so that the association of NGF 
with this disease has been remarked. In addition, there have been elucidated that In the striate body of the brain of a 
patient with Huntington's chorea, there are remarkable detachment of GABAergic nerve cell as well as detachment of 

30 cholinergic nerve cell, so that NGF also acts on the endogenous cholinergic nerve cell of the striate body [Science, 
Vol.234, 1341 (1 986)], addressing a possibility that this disease is associated with NGF. The effects of NGF have been 
studied with an animal such as a rat which can serve as a model for various nerve diseases. There has been reported 
that the degeneration of the nerve cell can be stopped in a rat if NGF is intracerebrally administered before the degen- 
eration becomes remarkable, and that the lowering of CAT activity is also prevented [J. Neurosci., Vol.S, 21 55 (1 986), 

35 Brain Res., Vol.293, 305 (1985). Science, Vol.235, 214 (1986), Proc. Natl. Acad. Sci. USA, VoL83, 9231 (1986)]. Also, 
it has been proven that NGF is biosynthesized in the peripheral sympathetic nerve-dominant tissues and in the brain, 
and that each of fibroblasts or astroglia which are interstitial cells for peripheral tissues or brain tissues plays an im- 
portant role for the NGF biosynthesis [J. Bol. Cham., Vol.259, 1259 (1984), Biochem. Biophys. Res. Commun., Vol. 
136, 57 (1986)]. In addition, it has been elucidated that antigenicity, molecular weight, isoelectric point and biological 

-^0 activity of the fibroblast-producing or astroglia-producing NGF are the same as NGF of conventionally well studied ( 
submandibular gland. At the same time, it has been found that a catecholamine such as norepinephrine, epinephrine 
or dopamine shows enhancing action for NGF production by a test of adding various neurotransmitters to a culture 
medium of fibroblasts (L-M cells) and astroglia [J. Biol. Chem., Vol.201, 6039 (1986)]. 

[0006] There has been expected that NGF can be used as a therapeutic agent for stopping degeneration in a nerve 
45 disease in which a site at which NGF acts as a neurotrophic factor is degenerated. In addition, once the cranial nerve 
cells are degenerated by cebrovascular disorders, cerebral tumor, cerebral apicitus, degenerative disease of head 
injury, intoxication with an anesthetic, or the like, the degenerated cranial nerve cells would never recover during the 
life time, whereby various disorders such as emotional disorders and behavioral abnormality are consequently caused 
in addition to lowering in the intellectual functions and memory disabilities. On the other hand, nerve fiber shows plas- 
50 ticity, that is, when the nerve fiber is damaged, budding takes place from its surrounding healthy fibers, so that a new 
synapsis is formed in place of the damaged synapsis. Therefore, it has been expected that NGF can be used as a 
therapeutic agent for promoting restoration and regeneration of nerve functions at this stage. 

[0007] However, when NGF is applied to a treatment of various nerve diseases, NGF must reach in very close vicinity 
of nerve cell that requires NGF, and NGF must be transmitted to lesion site of the cranial cell in a case of a disease in 
55 the central nervous system. However, NGF cannot be transmitted into the brain through the blood system. This is 
because the vascular endothelial cells in the brain are bound to each other by adhesion bonding (referred to as brain 
blood barrier), so that there is a limitation in the transport of a substance otherthan water, gas or an oil-soluble substance 
from blood to a brain tissue, whereby a protein (including NGF), which is polymeric substance, cannot pass through 
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the brain blood barrier. There is a too large risk Involved In the introduction of NGF directly into the brain by a surgical 
means, even if the introduction is conducted by the cun^ent techniques. 

[0008] On the other hand, there has been developed a substance for enhancing NGF production, not a direct ad- 
ministration of NGF. Besides the above-mentioned catecholamines, there has been known a substance showing en- 

5 hancing action for NGF production, such as caffeic acid, or a catechol in which a substituent is introduced into 4-position, 
including, for instance, as a representative compound, 4-methyl catechol (Japanese Examined Patent Publication No. 
Hei 5-29207). Also. Japanese Patent Laid-Open No. Hei 2-104568, Japanese Patent Gazette No. 2719042, Japanese 
Patent Laid-Open No. Hei 8-27086, and Japanese Examined Patent Publication No. Hei 7-110812 each discloses a 
compound having enhancing activity for NGF production. Most of the compounds, however, have various problems 

10 such that the compounds are substances having strong toxicity such as those showing acute toxicity, substances 
having effective concentration very closely approximating concentration at which toxicity is shown, or substances ex- 
hibiting severe adverse actions against the nervous system such as nerve excitation action (for instance, the above- 
mentioned catecholamine has been known as a representative adrenergic agent), thata concentration range effective 
for enhancing activity for NGF production is narrow, and that control of dose is difficult. For instance, as to a substance 

15 disclosed in Japanese Examined Patent Publication No. Hei 7-110812, there is exhibited twin-peak property between 
the enhancing activity for NGF production and the compound concentration, so that its control of the dose is difficult 
to be used as a medicament. In addition, the concentration at which the enhancing activity for NGF production is 
confimried for the compounds is disclosed in Japanese Patent Laid-Open No. Hei 2-1 04568, Japanese Patent Gazette 
No. 2719042, and Japanese Patent Laid-Open No. Hei 8-27086 is each only one point, so that a concentration range 

20 effective for the activity remains unknown. There are various problems as described above, and substances showing 
enhancing action for NGF production have not yet been actually used. 

DISCLOSURE OF INVENTION 

25 [0009] As the result of intensive studies, the present inventors have found that the compound represented by the 
following general formula (1) has the features of 1) having a stronger enhancing activity at a low concentration, 2) 
having a wider concentration region showing enhancing activity, and/or 3) having lower toxicity, as compared to a 
known compound having enhancing action for NGF production, and the present inventor has been perfected thereby. 
[0010] Summarizing the present invention, the present invention relates to: 



30 



[1] a therapeutic agent or prophylactic agent for a disease that requires enhancement of nerve grovirth factor pro- 
duction, characterized in that the therapeutic agent or prophylactic agent comprises as an effective ingredient at 
least one compound selected from the group consisting of a compound represented by the following genera! for- 
mula (1): 



35 



45 





Rs 



50 



wherein each of R^, Rg, R3, R4 and R5, which may be Identical or different, is hydrogen atom, hydroxyl group, an 
alkoxy group or an acyloxy group; X is a group represented by the following general fomiula (2): 



55 
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wherein Z is hydrogen atom or an aliphatic group, an aromatic group or an aromatic-aliphatic group, wherein a 
characteristic group may be introduced into the aliphatic group, the aromatic group orthe aromatic-aliphatic group; 
15 Y is hydrogen atom or hydroxy! group; and each of m and n is 0 or 1 ; 

a group represented by the following general fomiula (3): 




30 wherein Z' is hydrogen atom or an aliphatic group, an aromatic group or an aromatic-aliphatic group, wherein a 

characteristic group may be introduced into the aliphatic group, the aromatic group orthe aromatic-aliphatic group; 
Y' is hydrogen atom or hydroxyl group; and each of m and n is 0 or 1 ; or 
a group represented by the following general formula (4): 

35 



40 




OH O 

45 

wherein each of Rg and R^, which may be identical or different, Is hydrogen atom, a sugar residue, or an aliphatic 
group, an aromatic group or an aromatic-aliphatic group, wherein a characteristic group may be introduced into 
the aliphatic group, the aromatic group or the aromatic-aliphatic group, 
50 excluding a case where R^, R4 and R5 are all hydrogen atoms, R2 and R3 are all hydroxyl groups, and X is repre- 

sented by the general formula (2) in the general formula (1), wherein n is 1 , m is 0, and Z and Y are hydrogen 
atom in the general formula (2), 
and pharmacologically acceptable salts thereof; 

[2] an enhancer for nerve growth factor production, characterized in that the enhancer comprises as'an effective 
55 ingredient at least one compound selected from the group consisting of the compound represented by the general 

formula (1) and phamriacologically acceptable salts thereof as defined in item [1] above; 

[3] a method for enhancing nerve growth factor production, characterized by administering to an animal at least 
one compound selected from the group consisting of the compound represented by the general fomnula (1) and 
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pharmacologically acceptable salts thereof as defined In item [1] above; 

[4] a food, beverage or feed for enhancing nerve growth factor production, characterized in that the food, beverage 
or feed comprises as an effective ingredient at least one compound selected from the group consisting of the 
compound represented by the general formula (1) and phamnacologically acceptable salts thereof as defined in 
item [1] above; 

[5] use of at least one compound selected from the group consisting of the compound represented by the general 
formula (1) and pharmacologically acceptable salts thereof as defined in item [1] above in the preparation of a 
therapeutic agent or prophylactic agent for a disease that requires enhancement of nerve growth factor production, 
an enhancer for nerve growth factor production, or a food, beverage or feed for enhancing nerve growth factor 
production; and 



[6] a compound selected from the group consisting of the compounds represented by the following formulas (5) 
to (12): 



OAc 



AcQ 




OAc O 



OAc 



(5) 



pH 



CI 




CI 



OH 



(6) 



O 



OH 



MeO 




OMe O 



OH 



(7) 




15 BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Figure 1 is a graph showing ""H-NMR spectrum of a compound (5). 
70 Figure 2 is a graph showing ""H-NMR spectrum of a compound (6). 

Figure 3 is a graph showing ""H-NMR spectrum of a compound (7). 

Figure 4 is a graph showing ^H-NMR spectrum of a compound (8). 

Figure 5 is a graph showing ''H-NMR spectrum of a compound (9). 

Figure 6 is a graph showing ''H-NMR spectrum of a compound (10). 
25 Figure 7 is a graph showing ""H-NMR spectrum of a compound (11). 

Figure 8 is a graph showing ""H-NMR spectrum of a compound (12). 

Figure 9 is a graph showing ^^H-NMR spectrum of a compound (27). 
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BEST MODE FOR CARRYING OUT THE INVENTION 



[0012] The compound used as an effective ingredient in the present invention is at least one compound selected 
from the group consisting of the compound represented by the above-mentioned general formula (1 ) and a salt thereof, 
and is not particularly limited, as long as the compound has enhancing action for NGF production. The salt is preferably 
a phamiacologically acceptable salt. In addition, as described below, the compound represented by the above-men- 

35 tioned general formula (1) may be a derivative of the compound which is capable of functioning as a prodrug. Therefore, 
the effective ingredient according to the present invention encompasses the compound represented by the above- 
mentioned general formula (1) and a salt thereof, and a derivative of the compound represented by the above-men- 
tioned general formula (1) and a salt thereof as long as the desired effects of the present invention can be obtained. 
[0013] In the present specification, the term "enhancing activity for NGF production" and "enhancing action for NGF 

*o production" each refers to a function for enhancing NGF production and enhancement of NGF production, and is not 
intended to particularly strictly distinguish in its meaning. In addition, the temri "enhance" encompasses an embodiment 
in which the amount of the desired substance is increased after the action as compared to that before the action of the 
effective ingredient according to the present invention, as well as an embodiment in which the desired substance is 
produced by the action of the effective ingredient according to the present invention (induce). 

45 [0014] Preferred examples of the compound represented by the above-mentioned general formula (1) used as the 
effective ingredient include a compound having a 3-phenyl-2-propen-1 -one bone structure, a compound having a 3-phe- 
nylpropan-1-one bone structure, a compound having a 4-phenyl-3-buten-1-one bone structure, a compound having a 
4-phenylbutan-1-one bone structure, and the like. In the present specification, the structure of the compound having 
a 3-pheny!-2-propen-1 -one bone structure or a 4-phenyl-3-buten-1-one bone structure, for instance, the compound 

50 shown in the above-mentioned formula (5) or formula (11 ) is shown as a Transform with regard to the steric conformation 
of its double bond site. However, the compound used in the present invention is not particularly limited to fransform, 
and the compound may take a c/s form, as long as the compound has enhancing activity for NGF production . In addition, 
other various isomers such as optical isomers, keto-enol tautomers, and geometric isomers of the compound repre- 
sented by the above-mentioned general formula (1) can be all used in the present invention, as long as they have 

55 enhancing activity for NGF production. Further, each of isomers can be used as an isolated fomn or as its mixtures. 
[0015] Each substituent in the above-mentioned general fonnulas (1) to (4) wilt be described. In the present speci- 
fication, an alkoxy group can be represented by RjO-. Here, R| includes a linear alkyl group having 1 to 30 carbon 
atoms such as methyl group, ethyl group, and n-propyl group; a branched alkyl group such as isopropyl group, isobutyl 
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group, sec-butyl group, ferf-butyl group, isopentyl group, neopentyl group, and ferf-pentyl group; a linear alkenyl group 
such as ethenyl group, allyl group, -propenyl group, c/s- 1 -propenyl group, c/s-8-heptadecenyl group, cis-S-cis- 

11-heptadecadienyl group, c/s-8-c/s-11-c/s-14-heptadecatrlenyl group, c/s-5-c/s-8-c/s-11 -heptadecatrienyl group, cis- 
A-ciS'7-cis-A 0-nonadecatrienyl group, cis-A'Cis-J-cis-i O-c/s-1 3-nonadecatetraenyl group, c^S'4-ciS'7-ciS'^ O-c/s-1 3-c/s- 
16-nonadecaheptaenyl group, c/s- 12-henelcosenyl group, and c/s-3-c/s-6-c/s-9-c/s-12-cis-16-c/s-1 8-henelcosahexae- 
nyl group; a branched alkenyl group such as Isopropenyi group, c/s-1 -methyl-1 -propenyl group, frans-1 -nnethyl-1 -pro- 
penyl group, frans-1 -methyl-1 -propenyl group, and frans-1-ethy 1-1 -propenyl group; aromatic groups given below; and 
the like. From the viewpoint of the exhibition of the desired effects of the present invention, the preferred examples of 
the alkoxy group include methoxy group, ethoxy group, aliyloxy group, phenoxy group, and the like. 
[0016] In addition, in the present specification, the acyloxy group can be represented by RjiCOO-. Here, R|i include 
those groups exemplified in Rj mentioned above. The preferred examples of the acyloxy group Include acetoxy group, 
propionyloxy group, benzoyloxy group, and the like. 

[0017] In the present specification, the preferred examples of the aliphatic group include those groups exemplified 
in Rj mentioned above. 

[0018] In the present specification, the preferred examples of the aromatic group include, for instance, phenyl group, 
naphthyl group, biphenyl group, pyrrolyl group, pyridyl group, indolyl group, imidazolyl group, tolyl group, xylyl group, 
and the like. 

[0019] In the present specification, the preferred examples of the aromatic-aliphatic group include, for instance, a 
phenylalkyi group of which alkyl group moiety has 1 to 15 carbon atoms, such as benzyl group and phenetyl group; 
styryl group; cinnamyl group; and the like. 

[0020] Incidentally, a characteristic group such as hydroxyl group, thiol group, oxo group, thioxo group, amino group, 
nitro group, sulfate group, phosphate group, an alkoxy group, a halogen atom, an acyloxy group, or an acylthioxy group 
may be introduced into the above-mentioned aliphatic group, aromatic group or aromatic-aliphatic group, so long as 
the resulting compound has enhancing activity for NGF production. 



25 [0021 ] Further, in the present specification, a sugar residue includes a group which can be represented by the struc- 
tural fonriulaHn whlch one hydroxyl group- is'removed from a~sugar."The"sugar may be preferably a"monosacc^ -- - 



as well as an oligosaccharide comprising 2 to 20 monosaccharide residues, or a sugar chain comprising 21 or more 
monosaccharide residues. In addition, the monosaccharide component constituting the sugar is not limited, and in- 
cludes, for instance, D-glucose, D-fructose, L-rhamnose, galactose, mannose, as well as D-galactosamine, 2-deoxy- 
D-ribose, and the like. In the monosaccharide component constituting the sugar, there is no particular. I imitation in the 
steric structure such as D-form or L-form. 

[0022] The compound used in the present invention can be represented by the above-mentioned general formula 
(1 ). Preferably, there can be exemplified compounds listed in Tables 1 and 2, xanthohumol represented by the formula 
(26) and safflomin A represented by the formula (27). The compound exemplified in the tables are those compounds 
in which X Is the above-mentioned general formula (2) or (3) In the above-mentioned general formula (1). Here, R.|, 
Rg, R3, R4, R5, and X in Tables 1 and 2 correspond to those of the above-mentioned general formula (1 ), The compound 
of the fonnula (N) is referred to as a compound (N). For instance, in Table 1 , the compound of the fonnula (5) is referred 
to as a compound (5). 
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Table 1 
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Table 2 
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[0023] In addition, the preferred compound used as an effective ingredient in the present invention includes a com- 
pound having a flavonol bone structure in the structure, which is represented by the above-mentioned general formula 
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(1) In which X is the above-mentioned general formula (4). Such a compound includes quercrtrin represented by the 
above-mentioned general fonmula (1) in which each of R^, R4, R5, and R7 is hydrogen, each of R2 and R3 is hydroxyl 
group, and Is a-L-rhamnose residue; quercetin in which each of R-|, R4, R5, Rg, and R7 is hydrogen, and each of 
R2 and R3 is hydroxyl group (also referred to as 3,3'4'5,7-pentahydroxyflavone); myricetin in which each of R^, R5, Rg, 
5 and R7 is hydrogen, and each of Rg, R3, and R4 is hydroxyl group (also referred to as 3,3'4'5,5',7-hexahydroxyflavone); 
and myricitrin in which each of R^, R5, and R7 is hydrogen, each of Rg, Ra, and R4 is hydroxyl group, and Rg is a-L- 
rhamnose residue. 

[0024] The compound used in the present invention is a commercially available compound. In addition, the compound 
can be properly prepared using as a starting raw material a chalcone, benzaldehyde, a benzaldehyde having hydroxyl 

10 group or hydroxyl groups as a substituent on benzene ring (for instance, 2,5-dihydroxybenzaldehyde), a chroman, 
cinnamic acid, cinnamic aldehyde, caffeic acid, or the like by a known method. Also, in a case where the compound 
exists as a natural product, the compound can be obtained by extraction from, for instance, a plant such as Angelica 
keiskei, Carlhamus tinctorius, or hop according to a conventional method, and purifying the resulting extract. 
[0025] In particular, among the compounds listed In the above-mentioned Tables 1 and 2, the compound (5), the 

*5 compound (6), the compound (7), the compound (8), the compound (9), the compound (10), the compound (11), and 
the compound (12) are novel compounds newly prepared In the present invention. In other words, the present invention 
also provides these novel compounds, each having enhancing activity for NGF production. Each of these compounds 
can be prepared by a known rhethod as mentioned above. 

[0026] The processes for preparing the compounds (6), (7), (8) and (9) are not particularly limited. For instance, 
20 there can be used a known method disclosed in Japanese Patent Gazette No. 2913706. In other words, each compound 
can be obtained by condensing hydroxybenzaldehyde of which hydroxyl group is protected with tetrahydropyranyloxy 
group, with a compound having methyl ketone group by Clalsen condensation reaction In the presence of a base such 
as barium hydroxide, and deprotecting tetrahydropyranyloxy group of the resulting condensate in the presence of an 
acid catalyst. During the Claisen condensation reaction, Introduction of a protective group by tetrahydropyranyloxy 
25 group may not be carried out. In addition, as the catalyst for the- Claisen condensation reaction, an acid such as hy- 
drogen chloride can also be used besides a base. 

[0027] The process for preparing the compound (12) Is not particularly limited. There can be employed a process 
comprising subjecting to aldol-condensation of a methyl ketone compound with an aldehyde compound at a low tem- 
perature In the presence of lithium diisopropylamide. Further, the compound (11) can be prepared by introducing a 
30 proper leaving group to hydroxyl group at (P-position of the compound (12), and thereafter removing the group with a 
base or the like, in addition, the compounds (6), (7), (8) and (9) can be prepared in the same manner as the process 
for preparing the compound (11) through the compound (12) described above. 

[0026] The process for preparing the compound (5) is not particularly limited. The compound (5) can be prepared 
by acetylating a compound (13). For instance, a compound (13) and acetic anhydride are reacted in the presence of 
35 an alkali. Also, the donor for acetyl group may be a hatogenated compound of acetic acid such as acetic chloride. 
[0029] The process for preparing the compound (1 0) Is not particularly limited. For instance, the compound (1 0) can 
be prepared by adding hydrogen gas to a solvent such as methanol containing the compound (13) in the presence of 
a catalyst such as palladium. 

[0030] The salt of the compound represented by the above-mentioned general formula (1) includes, for instance, 
40 alkali metal salts, alkaline earth metal salts, and salts with an organic base. It is preferable that the base is a pharma- 
cologically acceptable salt. The term "pharmacologically acceptable salt" as used herein refers to those which are 
substantially nontoxic against an organism, and are salts of a compound having enhancing activity for NGF production. 
The salts Include, for instance, salts with sodium, potassium, calcium, magnesium, ammonium or protonated benza- 
thine (N,N'-di-benzylethylenediamine), choline, ethanolamine, diethanolamine, ethylenediamine, meglamlne (N-meth- 
45 ylglucamine), benethamine (N-benzylphenetylamine), piperazine or tolomethamine (2-amino-2-hydroxymethyI- 
1 ,3-propanediol). These salts can be obtained, for instance, by converting a carboxylic acid represented by the above- 
mentioned general formula (1) in which X is the above-mentioned general fomnula (2) or (3), and n is 1 , m is 0, Z or 2' 
is hydrogen atom, and Y or Y' is hydrogen atom to a salt by a known method. In addition, for instance, in the case of 
the compound represented by the above-mentioned general fomnula (1) in which X is the above-mentioned general 
50 formula (4), the salt of the compound can be obtained by converting phenolic hydroxyl group to a salt by a known 
method. 

[0031 ] Further, the compound represented by the above-mentioned general formula (1 ) used in the present Invention 
can be formed into a derivative (prodrug), for instance, which is easily hydrolyzed in the body, thereby exhibiting the 
desired effects. The preparation of the prodrug can be carried out according to a known method. The derivative may 
55 be a salt thereof. 

[0032] The compound represented bythe above-mentioned general formula (1) and a salt thereof used as an effective 
ingredient in the present invention, as mentioned above, each has enhancing activity for NGF production. The activity 
can be evaluated according to the method shown in Reference Example 1 set forth below. In addition, it is clear from 
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Examples set forth below that the compound as the effective ingredient has the features of 1) showing a stronger 
enhancing activity at a low concentration; 2) having a wider concentration region showing enhancing activity; and/or 
3) being lower in toxicity, than those of a known compound having enhancing activity for NGF production. According 
to the compound used as an effective ingredient in the present invention, owing to its enhancing activity for NGF 

5 production, as is clarified, for instance, in Example 18 set forth below, there can be exhibited an effect such that ex- 
tension of axon is promoted through the enhancement of NGF production. Besides, there are exhibited such effects 
that nerve cell death caused by active oxygen, nutritional famine, physical damage or the like is suppressed. Therefore, 
for Instance, the compound would be useful for treatment or prevention for a disease that requires enhancement of 
NGF production as described below. 

10 [0033] The compound represented by the above-mentioned general formula (1) used as an effective Ingredient In 
the present invention is found from the results of screening according to the method shown as Reference Example 1 
set forth below. Therefore, as one embodiment of the present Invention, there is provided a method for screening a 
compound having enhancing activity for NGF production. 

[0034] The compound and a salt thereof used as the effective ingredient in the present invention do not show toxicity 

15 even when a dose effective for enhancing activity of NGF production is administered to a living body. For instance, in 
the case of oral administration, there are no cases of death when either of butein [compound (1 3)], which is a compound 
having a chalcone backbone structure, or a pharmacologically acceptable salt thereof is administered to a mouse once 
at 1 000 mg/kg. In addition, there are no cases of death when either of myricetin, which is a compound having a flavonol 
backbone structure, or a pharmacologically acceptable salt thereof is administered to a mouse once at 1 50 mg/kg. 

20 [0035] The therapeutic agent or prophylactic agent for a disease that requires enhancement of NGF production, a 
first embodiment of the present invention, includes those which are prepared by combining the above-mentioned ef- 
fective ingredient according to the present invention with a known pharmaceutical vehicle. In this embodiment of the 
present invention, as the salt which is the effective ingredient, the phamiacologically acceptable salts can be used. 
[0036] The disease that requires enhancement of NGF production herein includes, for instance, dementia, nerve 

25 disorders, peripheral neuralgia, cerebral Ischemia, diabetic neuropathy, and the like. _ 

[0037]- The therapeutlc"agent or prophylactic agent of the present invention Is usually prepared by formulating the 
above-mentioned effective ingredient with a pharmacologically acceptable liquid or solid vehicle, and optionally adding 
thereto a solvent, a dispersant, an emulsifier, a buffer, a stabilizer, an excipient, a binder, a disintegrant, a lubricant, or 
the like, thereby being usually made into a solid agent such as a tablet, a granule, a powder, a fine powder, and a 

30 capsule, or a liquid agent such as a common liquid agent, a suspension agent or an emulsion agent. In addition, there 
can be also prepared a dry product which can be made liquid by adding an appropriate vehicle before use, and an 
external preparation. 

[0038] The phannaceutical vehicle can be selected depending upon the above-mentioned administration form and 
preparation form of the therapeutic agent or prophylactic agent. In the case of an orally administered preparation 

35 comprising a solid composition, a tablet, a pill, a capsule, a powder, a fine powder, a granule or the like can be formed 
by utilizing, for instance, starch, lactose, saccharose, mannitol, carboxymethyl cellulose, cornstarch, an inorganic salt 
orthe like. In addition, during the preparation of the orally administered preparation, a binder, a disintegrant, a surfactant, 
a lubricant, a fluidity accelerator a flavor, a colorant, a perfume, and the like can be further fomnulated. In the case of 
forming into a tablet or pill, for instance, the tablet or pill may be covered with a sugar-coating made of sucrose, gelatin 

40 or hydroxypropyl cellulose, or with a film made of a substance soluble in the stomach or intestine as occasion demands. 
In the case of an orally administered preparation comprising a liquid composition, the preparation can be prepared in 
the form of a phamnaceutically acceptable emulsion, solution, suspension, syrup, or the like, using purified water, 
ethanol, orthe like, for instance, as a vehicle. Furthemriore, an auxiliary agent such as a wetting agent or a suspending 
agent, a sweetener, a flavor, an antiseptic, or the like may be added as desired. 

45 [0039] On the other hand, a non-orally administered preparation is prepared by dissolving or suspending the above- 
mentioned effective ingredient of the present Invention in a diluent such as distilled water for injection, physiological 
saline, an aqueous solution of glucose, vegetable oil for injection, sesame oil, peanut oil, soybean oil, corn oil, propylene 
glycol or polyethylene glycol, by a conventional method, and adding a microbicide, a stabilizer, an osmotic regulator, 
a soothing agent, orthe like as necessary. It is also possible to produce a solid composition which is dissolved in sterile 

50 water or a sterile solvent for injection before use. 

[0040] The external preparation includes solid to semi-solid or semi-solid to liquid preparations for percutaneous 
administration ortransmucosal (oral or intranasal) administration. The external preparation also Includes suppositories 
and the like. For instance, the external preparation may be prepared as liquid preparations including emulsions, sus- 
pensions such as lotions, external tinctures, and liquids for transmucosal administration; ointments including oily oint- 

55 ments and hydrophillc ointments; medical adhesives for percutaneous administration ortransmucosal administration 
such as films, tapes and poultices; and the like. 

[0041] Each of the above-mentioned various preparations can be appropriately produced by conventional methods 
by utilizing known pharmaceutical vehicles and the like. The content of the effective ingredient in the preparation is not 
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particularly limited, as long as the content is preferably the amount so that the effective ingredient can be administered 
within the dose described below in consideration of administration form, administration method and the like of the 
preparation. 

[0042] The therapeutic agent or prophylactic agent of the present invention can be administered via an administration 
5 route appropriate for each of the preparation fomn. The administration method is not limited to specific one. The agent 
can be administered internally or extemally (or topically) or by injection. The injection can be administered, for instance, 
intravenously, intramuscularly, subcutaneously, intracutaneously, or the like. As to an external preparation, a suppos- 
itory may be administered according to its proper administration method. 

[0043] In addition, the dose of the therapeutic agent or prophylactic agent is changeable and properly set depending 
10 upon its preparation form, administration method, purpose of use, age, body weight, symptom or the like of a mammal 
(for instance, a patient) to which the therapeutic agent or prophylactic agent is applied, or the like. Generally, in the 
case of human, the dose of the agent is an amount so that the dose for adult per day of the above-mentioned effective 
ingredient contained in the agent is preferably from 0.1 jig to 200 mg/kg. As a matter of course, the dose varies de- 
pending upon various conditions, so that an amount smaller than the dose mentioned above may be sufficient, or an 
15 amount exceeding the dose range may be required. Administration may be carried out once or in two or more divided 
portions in a day within the desired dose range. 

[0044] NGF acts on nerve cell to allow extension of axon and sustenance of axon cell. Therefore, by enhancing the 
NGF production with the effective ingredient used in the present invention, the nervous system of a living body can be 
sustained and activated. Therefore, the therapeutic agent or prophylactic agent of the present invention is useful for 
( ?o treatment or prophylaxis of the above-mentioned various diseases. 

[0045] The second embodiment of the present invention, the enhancer for NGF production comprising the above- 
mentioned effective ingredient according to the present invention may be the above-mentioned effective ingredient per 
se, or may be a composition comprising the above-mentioned effective ingredient. In this embodiment of the present 
invention, as the salt which is the effective ingredient, there is used a pharmacologically acceptable salt. The enhancer 
25 for NGF production can be produced by fomiulating the above-mentioned effective ingredient with other ingredients 
which can be used for the same application as the effective ingredient, and fomning into a form of reagent usually used 
according to the above-mentioned process for producing the therapeutic agent or prophylactic agent. The content of 
the above-mentioned effective ingredient in the enhancer is not particularly limited, as long as the content may be 
preferably the amount so that the desired effects of the present invention can be obtained in consideration of admin- 
30 istration form, administration method or the like of the enhancer. Also, the amount of the enhancer used is not particularly 
limited, as long as the desired effects of the present invention can be exhibited. Especially in the case where the 
enhancer is administered to a living body, the enhancer is preferably used in an amount so that the effective ingredient 
can be administered within the dose range of the effective ingredient in the above-mentioned therapeutic agent or 
prophylactic agent. 

35 [0046] The enhancer for NGF production of the present invention can be used for activating nerve cell (for instance, 
improvement in learning and memorization ability). In addition, there can be conducted biochemical studies on nerve 
cell mechanisms and screening of drugs for dementia and nerve disorders by the method for enhancing NGF production 
described below using the enhancer. 

[0047] The third embodiment of the present invention provides a method for enhancing NGF production, comprising 
^ .^0 administering the above-mentioned effective Ingredient according to the present invention to an animal. In this embod- 
iment, as the salt which is the effective ingredient, there is used a pharmacologically acceptable salt. This method can 
be carried out by administering the above-mentioned effective ingredient, preferably the enhancer for NGF production 
of the present invention, to an animal that Is predicted to require or requires enhancement of NGF production. By 
administering the effective ingredient, the NGF production is enhanced. The administration method, dose, or the like 
45 of the effective ingredient may be preferably similar to that of the above-mentioned enhancer for NGF production. Here, 
the therapeutic agent or prophylactic agent, or the food, beverage or feed described below in the present invention 
can be used in the same manner as the enhancer for NGF production. 

[0048] According to the method for enhancing NGF production, the biochemical studies regarding the nerve cell 
mechanisms can be carried out by activating nerve cell by the above method, and analyzing the tendency of the 
50 associated factors inside and outside the cell. In addition, according to the method for enhancing NGF production, 
there can be conducted screening of drugs for dementia, nerve disorders, and the like. 

[0049] The fourth embodiment of the present invention provides a food, beverage or feed for enhancing NGF pro- 
duction. The food, beverage or feed comprises the above-mentioned effective ingredient according to the present 
invention. In this embodiment of the present invention, as the salt which is the effective Ingredient, a pharmacologically 
55 acceptable salt or a salt of the same level of safety can be suitably used. Since the food, beverage or feed has enhancing 
action for NGF production, the food, beverage or feed is very useful in amelioration or prevention of symptoms for a 
disease that requires enhancement for NGF production described above, which is sensitive to the above effective 
ingredient. 
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[0050] The term "comprise or comprising" as referred to In the food, beverage or feed of the present invention includes 
the meanings of containing, adding and diluting. The term "containing" refers to an embodiment of containing the 
effective ingredient used in the present invention in the food, beverage or feed; the temn "adding" refers to an embod- 
iment of adding the effective ingredient used in the present invention to a raw material for the food, beverage or feed; 
5 and the term "diluting" refers to an embodiment of adding a raw material for the food, beverage or feed to the effective 
ingredient used in the present invention. 

[0051] The method for preparing the food, beverage or feed of the present invention is not particularly limited. For 
instance, formulation, cooking, processing, and the like can be carried out in accordance with those generally employed 
for foods, beverages or feeds, and the food, beverage or feed can be prepared by the general methods for preparing 
10 a food, beverage or feed, as long as the resulting food, beverage or feed may contain the effective ingredient according 
to the present invention, wherein the effective ingredient has enhancing action for NGF production. 
[0052] The food or beverage of the present invention Is not particularly limited. The food or beverage includes, for 
instance, processed agricultural and forest products, processed stock raising products, processed marine products 
and the like, including processed grain products such as processed wheat products, processed starch products, proo- 
fs essed premix products, noodles, macaronis, bread, bean jam, buckwheat noodles, wheat-gluten bread, rice noodle, 
fen-tiao, and packed rice cake; processed fat and oil products such as plastic fat and oil, tempura oil, salad oil, may- 
onnaise, and dressing; processed soybean products such as tofu products, soybean paste, and fermented soybeans; 
processed meat products such as ham, bacon, pressed ham, and sausage; marine products such as frozen ground 
fish, boiled fish paste, tubular roll of boiled fish paste, cake of ground fish, deep-fried patty of fish paste, fish ball, sinew, 
20 fjsh meat ham and sausage, dried bonito, products of processed fish egg, marine cans, and preserved food boiled 
down in soy sauce {tsukudam); milk products such as raw material milk, cream, yogurt, butter, cheese, condensed 
milk, powder milk, and ice cream; processed vegetable and fruit products such as paste, jam, pickled vegetables, fruit 
beverages, vegetable beverages, and mixed beverages; confectionaries such as chocolates, biscuits, sweet bun, cake, 
rice cake snacks, and rice snacks; alcohol beverages such as sake, Chinese liquor, wine, whisky, Japanese distilled 
25 liquor {shochu), vodka, brandy, gin, ram, beer, refreshing alcoholic beverages, fruit liquor, and liqueur; luxury drinks 
- - - -such as green tea, tea, oolongtea, coffee; refreshing beverages andlactic acid beverages; seasonings such as soy" 
sauce, sauce, vinegar, and sweet rice wine; canned, binned or pouched foods such as rice topped cooked beef and 
vegetable, rice boiled together with meat and vegetables in a small pot, steamed rice with red beans, curry roux and 
rice, and other precooked foods; semi-dry or concentrated foods such as liver pastes and other spreads, soups for 
30 buckwheat noodles or wheat noodles, and concentrated soups; dry foods such as instant noodles, instant curry roux, 
instant coffee, powder juice, powder soup, instant soybean paste {miso) soup, precooked foods, precooked beverages, 
and precooked soup; frozen foods such as sukiyaki, pot-steamed hotchpotch, split and grilled eel, hamburger steak, 
shao-mai, dumpling stuffed with minced pork, various sticks, and fruit cocktails; solid foods; liquid foods (soups); spices; 
and the like, wherein the food or beverage comprises the above-mentioned effective ingredient according to the present 
35 invention. 

[0053] The content of the above-mentioned effective Ingredient in the food or beverage of the present invention is 
not particularly limited, and the content can be appropriately selected from the viewpoints of sensory ability and exhi- 
bition of activity. The content of the effective Ingredient is, for Instance, preferably 0.0001 parts by weight or more, 
more preferably from 0.001 to 1 0 parts by weight, per 1 00 parts by weight of the food, or for instance, preferably 0.0001 
40 parts by weight or more, more preferably from 0.001 to 1 0 parts by weight, per 100 parts by weight of the beverage. 
Also, the food or beverage of the present invention may be taken such that the effective ingredient contained therein 
is taken in an amount of preferably from 0.01 to 1 00 mg/kg per day for adult. 

[0054] In addition, according to the present invention, there is provided a feed for an organism comprising the above- 
mentioned effective ingredient according to the present invention having enhancing activity for NGF production. In 
45 another embodiment, the present invention also provides a method of feeding an organism, characterized by admin- 
istering the above-mentioned effective ingredient to the organism. In still another embodiment, the present invention 
provides an organism feeding agent characterized in that the organism feeding agent comprises the above-mentioned 
effective ingredient. 

[0055] In these inventions, the organism includes, for instance, culturing or breeding animals, pet animals, and the 
50 like. The culturing or breeding animal is exemplified by cattle, experimental animals, poultry, pisces, crustaceae or 
shellfish. The feed is exemplified by a feed for sustenance of and/or improvement In physical conditions. The organism 
feeding agent includes Immersion agents, feed additives, and beverage additives. 

[0056] According to these Inventions, the same effects can be expected to be exhibited as those of the above- 
mentioned therapeutic agent or prophylactic agent of the present invention, on the basis of the enhancing activity for 
55 NGF production of the above-mentioned effective ingredient used in the present invention in the organism exemplified 
above for applying these. In other words, there can be expected exhibition of therapeutic or prophylactic effect for 
dementia or nerve disorders in the organism. 

[0057] The above-mentioned effective ingredient used in the present invention is usually administered in an amount 
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of preferably from 0.01 to 2000 mg per 1 kg of the subject organism per day. The administration can be made by adding 
and mixing the effective ingredient in a raw material for an artificially formulated feed, or mixing the effective Ingredient 
with a powder raw materia! for an artificially formulated feed, and thereafter further adding and mixing the resulting 
mixture with other raw materials. In addition, the content of the above-mentioned effective ingredient in the feed is not 
s particularly limited. The effective ingredient can be appropriately set in accordance with its purposes, and an appropriate 
proportion in the feed is from 0.001 to 15% by weight: 

[0058] The artificially formulated feed Includes feeds using animal-derived raw materials such as fish meal, casein, 
and squid meal; plant-derived raw materials such as soybean grounds, flour, and starch; microorganism raw materials 
such as yeasts for feed; animal fats and oils such as cod-liver oil and squid-liver oil; vegetable fats and oils such as 

10 soybean oil and rapeseed oil; and other raw materials such as vitamins, minerals, amino acids, and antioxidants; and 
the like as raw materials. In addition, feeds for fish such as fish minced meat are also Included. 
[0059] The method for preparing the feed of the present invention Is not particularly limited. In addition, the formulation 
may be in accordance with those of general feeds, as long as the effective ingredient according to the present Invention 
having enhancing activity for NGF production is contained in the feed produced. 

15 [0060] Also, the above-mentioned effective ingredient having enhancing activity for NGF production can be admin- 
istered by directly adding the above-mentioned effective ingredient to water, seawater, or the like in a pool, a water 
tank, a water reservoir, or a feeding range, and immersing a subject organism into the resulting solution. The immersion 
method is especially effective when the amount of Intake of the feed of the subject organism is lowered. The concen- 
tration of the effective ingredient according to the present Invention having enhancing action for NGF production in 

■•0 water or seawater is not particularly limited, and the effective ingredient may be used in accordance with Its purposes. 
It Is appropriate that the concentration is preferably from 0.00001 to 1% by weight. 

[0061] Also, a beverage comprising the above-mentioned effective Ingredient according the present invention, having 
enhancing activity for NGF production may be given to a subject organism as a feeding drink. The concentration of 
the effective ingredient used in the present invention having enhancing action for NGF production In the beverage is 
25 not particularly limited, and the effective ingredient may be used in accordance with its purposes. It is appropriate that 
the concentration Is preferably from 0.0001 to 1% by weight. 

[0062] The organism feeding agent, for Instance, an Immersion agent, a feed additive, or a beverage additive com- 
prising the above-mentioned effective Ingredient according to the present invention having enhancing action for NGF 
production may be prepared by known formulation and preparation method. The content of the effective ingredient in 
30 the organism feeding agent Is not particulariy limited, so long as the desired effects of the present invention can be 
obtained. 

[0063] The organism to which the present invention can be applied Is not limited. The culturing or breeding animals 
include cattle such as Equus, Bos, Porcus, Ovis, Capra, Camelus, and Lama; experimental animals such as mice, rats, 
guinea pigs, and rabbits; poultry such as Chrysolophus, ducks, Meleagris, and Struthioniformes] pisces such as Pagrus, 
35 Opiegnathidae, Paralichthys, plaice, Seriola, young Seriofa, amberjack, Thunna, Caranx deiicatissimus, Ptecoglossus, 
Salmo* Oncorhynchus, Fugu, Anguilla, Misguirus, and ParasUurus\ Crustaceae such as Penaidae, black tiger shrimp, 
Penaeus roentafis, and Portulus trituberculatus; and shellfish such as abalones {awabi), turban shells, scallops, and 
oysters; and the pet -animals includes dogs, cats, and the like, so that the feed can be widely applied to animals on 
land and in water. 

to [0064] By allowing a subject organism to take the feed comprising the above-mentioned effective ingredient used in 
the present invention having enhancing action for NGF production, or immersing a subject organism Into a solution 
containing the above-mentioned effective ingredient used in the present invention having enhancing action for NGF 
production, the physical conditions of the cattle, experimental animals, poultry, pisces, Caustacea, shellfish, pet animals 
or the like can be well sustained and ameliorated. 

45 [0065] The food, beverage or feed of the present invention does not have any particular limitation on its shape, as 
long as the food, beverage or feed comprises the above-mentioned effective Ingredient according to the present in- 
vention in an amount necessary for exhibiting its enhancing activity for NGF production. For instance, such shapes 
include orally taken shapes such as tablets, granules and capsules. 

[0066] Further, in the fifth embodiment, the present invention provides use of the above-mentioned effective Ingre- 
50 dient according to the present invention in the preparation of a therapeutic agent or prophylactic agent for a disease 
that requires enhancement of NGF production, an enhancer for NGF production, or a food, beverage or feed for en- 
hancing NGF production. The use embodiments include use embodiments of the above-mentioned effective ingredient 
inthepreparationof the therapeutic agent or prophylactic agent, the enhancerfor NGF production, orthefood, beverage 
or feed for enhancing NGF production of the present invention mentioned above. For instance, as the use of the above- 
55 mentioned effective ingredient in the preparation of a therapeutic agent or prophylactic agent for a disease that requires 
enhancement of NGF production, or an enhancerfor NGF production, there are exemplified the use In the preparation 
of a solid agent such as a tablet, a granule, a powder, a fine powder, and a capsule, a liquid agent such as a common 
liquid agent, a suspension agent, or an emulsion agent, or a dry product which can be liquefied by adding an appropriate 
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vehicle before use. 

[0067] As clarified in Examples set forth below, the effective ingredient according to the present invention has the 
features of 1) showing a stronger enhancing activity at a low concentration; 2) having a wider concentration region 
showing enhancing activity; and/or 3) being lower In toxicity, as compared to those known compounds having enhancing 
5 activity for NGF production. Therefore, the therapeutic agent or prophylactic agent, or the food, beverage or feed of 
the present invention, each comprising the above effective ingredient, is useful for treatment or prevention of a disease 
that requires enhancement for NGF production. In addition, the enhancer for NGF production comprising the above- 
mentioned effective Ingredient is useful for biochemical studies on nerve cell mechanisms and screening of drugs for 
dementia, nen^e disorders or the like. 



[0068] The present invention will be more concretely described below by means of Preparation Examples, Examples, 
and the like, without intending to limit the present invention thereto. Here, "%" In Preparation Examples, Examples and 
'5 the like means "% by weight" unless otherwise specified. 



[0069] One gram (6.6 mmol) of 2',4'-dihydroxy acetophenone (manufactured by Tokyo Kasei Kogyo), 912 mg (6.6 

20 mmol) of 3,4-dihydroxy benzaldehyde (manufactured by Tokyo Kasei Kogyo), and 80 mg (0.32 mmol) of pyridinium p- 
toluenesulfonate (manufactured by Tokyo Kasei Kogyo) were dissolved in 26 mL of dichloromethane, and the resulting 
mixture was stirred at room temperature for 30 minutes. Thereafter, 1 0 mL of 3,4-dlhydro-2H-pyran (manufactured by 
Tokyo Kasei Kogyo) was added thereto, and the resulting mixture was stirred at room temperature for additional 3 
hours. The reaction solution was washed twice with water, and concentrated under reduced pressure. Subsequently, 

25 the resulting oily product was dissolved in 26 mL of methanol, and 2.1 5 g of barium hydroxide octahydrate was added 
- - -thereto. -The resulting mixture was stirred at 40?C for about- 20 hours. The reaction -solution was diluted with 26 mL-of 
methanol, and thereafter the pH of the resulting solution was adjusted to near neutrality with 1 N hydrochloric acid. 
The reaction solution was extracted with ethyl acetate, and the resulting organic layer was sequentially washed with 
saturated aqueous sodium bicarbonate, 1 0% aqueous citric acid and saturated aqueous sodium chloride. Thereafter, 

30 the resulting organic layer was dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The concentrate was subjected to chromatography using a silica gel column (manufactured by Fuji Silycia Kagaku K. 
K.), which is hereinafter referred to as silica chromatography, with a developing solvent of hexane:ethyl acetate (volume 
ratio) = 5:1 , thereby giving the tetrahydroxypyran (THP) fonn of a compound (13). The THP form of the compound (13) 
was dissolved in 26 mL of methanol, and 67 mg (0.264 mmol) of sulfosalicylic acid dehydrate was added thereto. The 

35 resulting mixture was stirred at room temperature for 3 hours. The reaction solution was diluted with ethyl acetate, and 
thereafter washed with saturated aqueous sodium chloride. The resulting solution was dried over anhydrous magne- 
sium sulfate, and concentrated under reduced pressure. One gram of the compound (13) was recrystallized from the 
concentrate with hexane and ethyl acetate (yield: 56%). The nuclear magnetic resonance (NMR) spectrum and the 
mass spectrum of the compound (13) were analyzed with JNM-A500 (manufacture by JEOL LTD.) and MS (DX302) 

40 mass spectrometer (manufacture by JEOL LTD.), respectively, to determine its structure. The determination results of 
the NMR spectrum and the mass spectrum are shown below. 

NMR : 5 6.26 (1H, d, J3. 5.2Hz, H-3'), 6.38 (1H, dd, J5, g- 9Hz, H-5')^ 6.80 (1H, d, Jg g 8Hz, H-5), 7.19 (1H, dd, Jg^e 
2Hz, H-6), 7.26 (1H, d, H-2), 7.64 (2H, m, H-a,P), 8.12 (1H, d, H-6') 

[0070] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
45 residual dimethyl sulfoxide was expressed as 2.49 ppm. 

FAB-MS : m/z 273 (M-i-H)+ (Here, glycerol was used as the matrix.) 

Preparation Example 2 Preparation of 3,4,5,2',4'-Pentahydroxy chalcone [Compound (1 7)] 

50 [0071] The same procedures as in Preparation Example 1 were carried out using 0.5 g (2.9 mmol) of 2',4'-dihydroxy 
acetophenone and 0.4 g (2.9 mmol) of 3,4-dlhydroxy benzaldehyde as starting materials, to give 600 mg of a compound 

(17) (yield: 72%). The determination results of the NMR spectrum and the mass spectrum are shown below. 
^H-NMR: 6.23 (1H, d, J3. 5.2Hz, H-3'), 6.36 (1H, dd, Jg-g'SHz, H-5'), 6.78 (2H, s, H-2, 6). 7.54 (2H, nn, H-a,p), 8.07 
(1H, d, H-6') 

55 [0072] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. 
FAB-MS : m/z 289 (M+H)+ (Here, glycerol was used as the matrix.) 
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Preparation Example 3 Preparation of 3.4.2'.5'-TetrahvdrQxy chalcone [C ompound (18)] 

[0073] The same procedures as in Preparation Example 1 were candied out using 497 mg (3.3 mmol) of 2',5*-dihydroxy 
acetophenone (manufactured by Tokyo Kasei Kogyo) and 451 mg (3.3 mmol) of 3.4-dihydroxy benzaldehyde as starting 
5 materials, to give 760 mg of a compound (18) (yield: 85%). The determination results of the NMR spectrum and the 
mass spectrum are shown below. 

1H-NMR: 5 6.79 (1H, d. J5 g 8Hz. H-5). 6.81 (1 H. d, J3.,4. 9H2. H-3'), 6.00 (1H, dd, J4.,6' 3Hz, H-4'), 7.17 (1H. dd. Jg.e 
2Hz: H-6). 7.23 (1H. d. H-2). 7.44 (1H. d. H-6'), 7.55 (1H. d. J^p 15Hz. H-a), 7.66 (1H. d, H-P) 
[0074] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
10 residual dimethyl sulfoxide was expressed as 2.49 ppm. 

FAB-MS : m/z 273 (M+H)+ (Here, glycerol was used as the matrix.) 

Preparation Example 4 Preparation of 3.4,3',4'-Tetrahydroxv chalcon e [Compound (19)] 

15 [0075] The same procedures as in Preparation Example 1 were earned out using 51 5 mg (3.4 mmol) of 3',4*-dihydroxy 
acetophenone (manufactured by Tokyo Kasei Kogyo) and 468 mg (3.4 mmol) of 3,4-dihydroxy benzaldehyde as starting 
materials, to give 272 mg of a compound (19) (yield: 30%). The determination results of the NMR spectrum and the 
mass spectrum are shown below. 

1H-NMR : 5 6.78 (1H. d, J56 8H2, H-5), 6.83 (1H. dd. Js- g- 8Hz, H-5'), 7.11 (1H, dd, Jg.e 2Hz. H-6), 7.18 (1H. d, H-2), 
SO 7.46 (1H. d. J2'6' 2Hz, H-2') 7.48 (2H. m, H-a,p). 7.54 (IH, dd, H-6') 

[0076] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 

residual dimethyl sulfoxide was expressed as 2.49 ppm. 

FAB-MS : m/z 273 (M+H)+ (Here, glycerol was used as the matrix.) 

25 Preparation Example 5 Preparation of 3.4.3'.5'-Tetrahvdroxy chalcone [Compound (20) 

[0077] The same procedures as in Preparation Example 1 were carried out using 81 6 mg (5.4 mmol) of 3',5'-dihydroxy 
acetophenone (manufactured by Tokyo Kasei Kogyo) and 741 mg (5.4 mmol) of 3,4-dihydroxy benzaldehyde as starting 
materials, to give 605 mg of a compound (20) (yield: 41%). The detemriination results of the NMR spectrum and the 
30 mass spectrum are shown below. 

1H-NMR: 5 6.45 (1H, dd, J2.4. 2, J4.6. 2Hz, H-4'), 6.77(1H, d, J^^e 8Hz, H-5), 6.87 (2H, d, H.2',6'), 7.11 (1H, dd, Jg.e 
2Hz, H-6), 7.18 (1H, d, H-2),' 7.35 (IH, d, J^.p 16Hz, H-a), 7.51 (IH, d, H-p 

[0078] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. 
35 FAB-MS : m/z 272 (M+H)+ (Here, glycerol was used as the matrix.) 

Preparation Example 6 Preparation of 3.4.2'-Trihvdroxy chalcone [Co mpound (21 )] 

[0079] The same procedures as in Preparation Example 1 were carried out using 890 g (6.5 mmol) of 2'-hydroxy 
40 acetophenone (manufactured by Tokyo Kasei Kogyo) and 902 mg (6.5 mmol) of 3,4-dihydroxy benzaldehyde as starting 
materials, to give 715 mg of a compound (21) (yield: 43%). The determination results of the NMR spectrum and the 
mass spectrum are shown below. 

1H-NMR : 6 6.81 (1 H, d. J5 g 8Hz, H-5), 6.98 (2H, m, H-3',5'), 7.22 (1 H, dd. Jg.e 8Hz, H-6), 7.29 (1 H, d, H-2), 7.53 (1 H, 
J3'4' 8, J4.5.8, J4.6. 2Hz, td. H-4'), 7.71 (2H, m, H-a,p), 8.21 (1H. dd, Js-g- 8Hz, H-p) 
45 [0080] Here, the sample was dissolved in deuterium dimethyl sulfoxide, andthevalueof the chemical shift of dimethyl 
sulfoxide was expressed as 2.49 ppm. 

FAB-MS : m/z 257 (M+H)+ (Here, glycerol was used as the matrix.) 

Preparation Example 7 Preparation of 3.4,2'.3',4'-Pentahvdroxv chalcone [Compound (22)] 

so 

[0081] The same procedures as in Preparation Example 1 were carried out using 605 mg (3.6 mmol) of 2',3'.4'- 
trihydroxy acetophenone (manufactured by Tokyo Kasei Kogyo) and 500 mg (3.6 mmol) of 3,4-dihydroxy benzaldehyde 
as starting materials, to give 622 mg of a compound (22) (yield: 60%). The determination results of the NMR spectrum 
and the mass spectrum are shown below. 
55 1H-NMR : 5 6.41 (1H, d, Js- g. 9Hz. H-5'), 6.80 (1H, d, J^ s 8Hz, H-5). 7.19 (1H. dd, Jg.e 2Hz. H-6), 7.26 (1H, d, H-2), 
7.64 (2H. m. H-a,p), 7.68 (1 H. d, H-6') 

[0082] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. 
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FAB-MS : m/z 289 (M+H)+. (Here, glycerol was used as the matrix.) 

Preparation Example 8 Preparation of Xanthoangelol [Compound (24)] 

5 [0083] Four-hundred and eighty grams of a dried product of Angelica keiskei (manufactured by Sakamoto Kanpodo) 
was pulverized with a food processor, and extracted twice with about 1 L of ethyl acetate. The resulting organic layer 
fraction was concentrated under reduced pressure, and thereafter the concentrate was subjected to silica chromatog- 
raphy. Then, the adsoriDed substance was eluted stepwise by sequentially using a chlorofomri/methanol mixture in a 
ratio of 100:1 (600 mL) and 12:1 (600 mL). An 8 mL portion was collected per fraction, the obtained fractions of on and 

10 after Fraction No. 76 were combined, and concentrated under reduced pressure. The concentrate was subjected to 
silica chromatography using a developing solvent of hexane:ethyl acetate = 1 .8:1 , thereby giving fractions In which a 
compound (24) was contained In a high concentration, Fraction Nos. 25 to 50. About 200 mg of the high purity compound 
(24) was obtained from these fractions by recrystallization with hexane and ethyl acetate. The determination results 
of the NMR spectrum are shown below. 

15 1H-NMR: 6 1 .58 (3H. s, -Me), 1 .66 (3H, s, -Me), 1 .81 (3H, s, -Me), 2.08 (4H, m), 3.48 (2H, d, J 7Hz), 5.04 (1 H, m), 5.29 
(1H, m), 6.40 (1H, d Jg-g. 9Hz, H-5'), 6.86 (2H, d, Jg g 9. J23 9Hz, H-2,6), 7.45 (1H, d, J^^^o 15Hz, H-a), 7.54 (2H, d, H- 
3,5), 7.71 (1H. d, H-6'),'7.82 (1H, d. H-p) 

[0084] Here, the sample was dissolved In deuterium chloroform, and the value of the chemical shift of the residual 
chloroform was expressed as 7.24 ppm. 

20 

Preparation Example 9 Preparation of g-Hydroxybuteln [Compound (25)1 

[0085] Two-hundred milligrams (0.455 mmol) of a compound (5) prepared in Example 1 described below was dis- 
solved in 455 mL of 10 mM sodium cariDonate buffer to carry out the reaction at room temperature for 5 hours. The 

25 reaction solution was concentrated, and subjected to chromatography using a reversed- phase column (hereinafter 

referred to as reversed-phase chromatography). The column used was TSK gel ODS-80 Ts (diameter: 21 .5 mm,"length: 

30 cm, manufactured by Tosoh Corporation). The elution ratio of Solvent A (0.1% aqueous trifluoroacetic acid) and 
Solvent B (mixture of distilled water and acetonitrile in a volume ratio of 1 :1 , containing 0.1% trifluoroacetic acid) was 
such that the ratio of Solvent B was increased lineariy from 0 to 100% from 0 to 120 minutes, and the ratio of Solvent 

30 B was retained at 1 00% for the next 20 minutes. The elution rate was 5 ml/minute, and the detection was carried out 
at215nm. 

[0086] The fractions including a peak having a retention time of 66.0 minutes were collected, and concentrated to 
dryness, to give 5.0 mg of a compound (25) (yield: 2.5%). The determination results of the NMR spectrum and the 
mass spectrum are shown below, 
35 1H-NMR: 5 6.59 (1H. s, -H-p), 6.72 (1H, dd, J3.5. 1.5, Jg-g. 8.5Hz, H-5'), 6.85 (1H. d, H-3'), 6.87 (1H, d, JgQ 8.5Hz, H- 
5), 7.20 (1 H, dd, J2 6 2.0Hz, H-6), 7.46 (1 H, d, H-2), 7.54 (1 H, d, H-6') 

[0087] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 

residual dimethyl sulfoxide was expressed as 2.49 ppm. 

FAB-MS : m/z 271 (M-HgO+H)^ (Here, glycerol was used as the matrix.) 

40 

Preparation Example 10 Preparation of Xanthohumol 

[0088] Forthe purpose of purifying xanthohumol, 1 .9 mg of a fraction of xanthohumol derived from hop (manufactured 
by Hopsteiner) was subjected to reversed-phase chromatography. The column used was TSK gel ODS-80 TsQA (di- 

45 ameter: 4.6 mm, length: 25 cm, manufactured by Tosoh Corporation). The elution ratio of Solvent A (mixture of distilled 
water and acetonitrile In a volume ratio of 3:1 , containing 0.1% trifluoroacetic acid) and Solvent 8 (mixture of distilled 
water and acetonitrile in a volume ratio of 1 :3, containing 0.1% trifluoroacetic acid) was such that the ratio of Solvent 
B was increased lineariy from 50 to 100% from 0 to 20 minutes, the ratio of Solvent B was retained at 100% forthe 
next 5 minutes, and the ratio of Solvent 8 was finally decreased to 50% and retained thereat for 5 minutes. The elution 

50 rate was 1 ml/minute, and the detection was carried out at 215 nm. The fractions including a peak having a retention 
time of 12.8 minutes were collected, and concentrated to dryness, to give about 0.3 mg of a compound. The resulting 
compound was analyzed by NMR. As a result, the compound was confirmed to be xanthohumol represented by the 
formula (26). 
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[0089] The determination results of the NIVIR spectrum and the mass spectrum are shown below. 
^H-NMR: 6 1 .60 (3H, s, -Me), 1 .69 (3H, s. -Me), 3.12 (2H, d. 7Hz, H-1"a,b). 3-86 (3H, s, -OMe), 5.13 (1H. s, H-2"), 6.07 
15 (IH, s, H-5'). 6.83 (2H, d. J23 9Hz, J56 9H2. H-2,6), 7.56 (2H, d. H-3,5), 7.66 (1H, d. J^ b 16Hz), 7,75 (1H, d). 10,05 
(1H. s. OH-4), 10.55 (IH, s, 'OH-4'), 14.63 (IH, s. OH-2') 

[0090] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 9 shows the iH-NMR spectrum of xanthohumol ob- 
tained. In Figure 9, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity 
20 of signal. 

FAB-MS : m/z 355 (M-»-H)+ (Here, glycerol was used as the matrix.) 
Example 1 Preparation of 3,4,2',4'-Tetraacetyl butein [Compound (5)] 

25 [0091] One gram (3.7 mmoi) of the compound (13) prepared in Preparation Example 1 was dissolved in 50 mL of 
dichloromethane. Acetic anhydride (1 8.5 mmol), triethylamine (1 8.5 mmol) and dimethylaminopyridine (1 ,8 mmol) were 
added thereto under ice cooling, and the resulting mixture was stirred at room temperature for 1 hour. The reaction 
solution was sequentially washed with saturated aqueous sodium bicarbonate, 1 0% aqueous citric acid, and saturated 
aqueous sodium chloride. Thereafter, the resulting solution was dried over anhydrous magnesium sulfate, and con- 

30 centrated under reduced pressure. A compound (5) (1 .5 g, yield: 90%) was recrystallized from the concentrate with 
hexane and chloroform. The detemnination results of the NMR spectrum* and the mass spectrum are shown below. 
""H-NMR: 6 2.23 (3H, s, -OAc), 2.29 (3H, s, -OAc), 2.30 (3H, s, -OAc), 2.31 (3H, s. -OAc), 7.00 (1H. d, J3.6' 2, H-3'), 
7.09 (IH, d, J^,p 16Hz, H-a), 7.12 (IH, dd, Jg-g' 8H2, H-5'), 7.23 (1H, d, Jgg BHz. H-5), 7.41 (IH, d, Jj.e 2Hz, H-2), 7.44 
(IH. dd. H-6), 7.52 (IH. d, H-p), 7.71 (IH, d,'H-6') 

35 [0092] Here, the sample was dissolved in deuterium chloroform, and the value of the chemical shift of the residual 
chloroform was expressed as 7.24 ppm. Figure 1 shows the iH-NMR spectrum of the compound (5). In Figure 1 , the 
axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
FAB-MS : m/z 441 (M+H)+ (Here, glycerol was used as the matrix.) 

40 Example 2 Preparation of 3.4-Dihydroxv-2'.4'-dichlorochalcone fCompound (6)1 

[0093] The same procedures as in Preparation Example 1 were carried out using 680 mg (3.6 mmol) of 2',4'-dichlo- 
roacetophenone (manufactured by Sigma) and 500 mg (3.6 mmol) of 3,4-dihydroxy benzaldehyde as starting materials, 
to'give 320 mg of a compound (6) (yield: 29%). The determination results of the NMR spectrum and the mass spectrum 
45 are shown below. 

1H-NMR : 6 6.76 (IH, d, Jgg 8Hz, H-5), 6.88 (IH, d, J^p 16Hz, H-a). 7.04 (1H, dd, Jg.e 2Hz, H-6), 7.11 (IH, d, H-2), 
7.23 (1 H, d, H-p), 7.55 (2H' m, H-5', 6'), 7.74 (1 H, s, H-3') 

[0094] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 2 shows the ''H-NMR spectrum of the compound (6). 
50 In Figure 2, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
FAB-MS : m/z 309 (M-i-H)+ (Here, glycerol was used as the matrix.) 

Example 3 Preparation of 3,4-Dihydroxy-2',4'-dimethoxy chalcone [Compound (7)] 

55 [0095] The same procedures as in Preparation Example 1 were carried out using 648 mg (3.6 mmol) of 2',4*-dimeth- 
oxy acetophenone (manufactured by Tokyo Kasei Kogyo) and 500 mg (3.6 mmol) of 3,4-dihydroxy benzaldehyde as 
starting materials, to give 600 mg of a compound (7) (yield: 56%). The detemriination results of the NMR spectrum and 
the mass spectrum are shown below. 
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1H-NMR : 6 4.10 (3H, s, -OMe), 4.40 (3H. s, -OMe), 6.62 (1 H, dd, J3. g- 2, J5. 9Hz. H-5*). 6.67 (1 H, d, H-3'), 6.77 (1 H, 
d, J5 6 8Hz, H-5). 6.99 (1H, dd, JgeSHz, H-6), 7.08 (1H, d. H-2). 7.2*5 (1H, d. J^^.p 16Hz, H-a), 7.39 (1H, d, H-p). 7.67 

(1H, 'd, H-6') 

[0096] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
5 residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 3 shows the ""H-NMR spectrum of the compound (7). 
In Figure 3, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
FAB-MS : m/z 301 (M+H)+ (Here, glycerol was used as the matrix.) 

Example 4 Preparation of 4-(3.4-Dihydroxyphenyl)"3-buten-2'One [Compound (8)] 

10 

[0097] The same procedures as in Preparation Example 1 were carried out using 1 mL of acetone (manufactured 
by nakalai tesque) and 1 g (7.2 mmol) of 3,4-dihydroxy benzaldehyde as starting materials, to give 180 mg of a com- 
pound (8) (yield: 14%). The detemriination results of the NMR spectrum and the mass spectrum are shown below. 
^H-NMR : 5 2.26 (3H. s, -Me). 6.47 (1 H. d. J^^p 16Hz, H-a). 6.76 (1H, d, J56 8Hz, H-5), 7.00 (1H. dd, J2.6 2Hz. H-6). 
15 7.05 (1 H, d, H-2), 7.43 (1 H, d. H-p) 

[0098] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 4 shows the ""H-NMR spectrum of the compound (8). 
In Figure 4, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
FAB-MS : m/2 179 (M+H)+ (Here, glycerol was used as the matrix.) 

20 

Example 5 Preparation of 1 -Adamantyl-3-(3.4-dihydroxyphenvl)-2-propen-1 -one [Compound (9)] 

[0099] The same procedures as in Preparation Example 1 were carried out using 640 mg (3.6 mmol) of 1 -adamantyl 
methyl ketone (manufactured by Sigma) and 500 g (3.6 mmol) of 3,4-dihydroxy benzaldehyde as starting materials, 
25 to give 500 mg of a compound (9) (yield: 46%). The determination results of the NMR spectrum and the mass spectrum 

- are shown below: - - - ,„ _ _ 

^H-NMR : 5 1 .65-2.04 (15H, m, -adamantyl), 6.74 (1H, d. Jg^eSHz, H-5), 7.00 (1H, dd, Jg.s 2Hz. H-6), 7.11 (1H, d, J^.p 
1 6Hz, H-a), 7.1 3 (1 H, d, H-2), 7.36 (1 H, d, H-P) 

[0100] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
30 residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 5 shows the ""H-NMR spectrum of the compound (9). 
In Figure 5, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
FAB-MS : m/z 299 (M+H)+ (Here, glycerol was used as the matrix.) 

Example 6 Preparation of Dihydrobutein [Compound (10)] 

35 

[0101] Two-hundred milligrams (0.74 mmol) of the compound (1 3) prepared in Preparation Example 1 was dissolved 
in 15 mL of methanol. The resulting mixture was stln-ed at room temperature for 1 .5 hours in the presence of 200 mg 
of palladium (manufactured by nakalai tesque), with passing hydrogen gas. The reaction solution was filtrated, and 
concentrated under reduced pressure. Thereafter, the concentrate was subjected to silica chromatography using a 
40 developing solvent of chlorofomnimethanol = 15:1 , thereby giving 130 mg of a compound (10) (yield: 65%). The deter- 
mination results of the NMR spectrum and the mass spectrum are shown below. 

"•H-NMR : 6 2.74 (1H, t, J^p 7.5Hz, H-p), 3.16 (1H, t, H-a), 6.23 (1H, d, J3. 5. 2.5Hz, H-3'), 6.34 (1H, dd, Jg-s- 9Hz, H- 
5'), 6.48 (1H. dd, J^qG, 2Hz, H-6), 6.60 (1H, d. H-5), 6.61 (1H, d. H-2)'. 7.77 (1H, d, H-6') 

[0102] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
45 residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 6 shows the "'H-NMR spectrum of the compound (1 0). 
In Figure 6, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
FAB-MS : m/z 275 (M+H)+ (Here, glycerol was used as the matrix.) 

Example 7 Preparation of 1 -Adamantyl-4-(3.4-dihydroxyphenvi)-3-buten-1 -one [Compound (1 1 )] 

50 

[01 03] Nine-hundred milligrams (1 .8 mmol) of a compound (1 2) prepared in Example 8 described below was acetylat- 
ed in the same manner as in Example 1 [Preparation of the compound (5)]. Thereafter, the resulting compound was 
dissolved in 40 mL of dichloromethane, and 4 mmol of 1 ,8-diazabicyclo(5.4,0)-7-undecene (DBU) was added thereto, 
to carry out the reaction at room temperature for 2 hours. The reaction solution was washed with 1 0% aqueous citric 
55 acid, and dried. Thereafter, the dried product was concentrated to dryness, and the concentrate was subjected to silica 
chromatography using a developing solvent of hexane:ethyl acetate = 5:1 , thereby giving the THP form of a compound 
(11). The THP form of the compound (11) was dissolved in 10 mL of methanol, and 40 g (0.157 mol) of sulfosalicylic 
acid dehydrate was added thereto. The resulting mixture was stirred at room temperature for 3 hours. The reaction 
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solution was diluted with ethyl acetate, and thereafter washed with saturated aqueous sodium chloride. The resulting 
solution was dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. Two-hundred and 
twenty milligrams of the compound (11) was recrystallized from the concentrate wrth hexane and ethyl acetate (yield: 
44%). The determination results of the NMR spectrum and the mass spectrum are shown below. 
5 1H-NMR: 5 1.66-2.00 (15H, m, -adamantyl), 3.37 (1H, dd. J^,^., 7, J^p 1Hz H-a). 5.93 (1H, dt. Jp g 11 Hz. H-p). 6.22 
(1 H, d. H-S), 6.59 (1 H, dd. J2.e 2. J5.6 H-6), 6.63 (1 H, d, H-5), 6.75 (1 H, d, H-2) 

[0104] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 7 shows the '•H-NMR spectrum of the compound (11 ). 
In Figure 7, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
10 FAB-MS : nn/z 313 (M+H)+ (Here, glycerol was used as the matrix.) 

Example 8 Preparation of 1-Adamantyl-3-hydroxy-4-(3,4-Dihydroxyphenyl)butan-1-one [Compound (12)] 

[0105] One milliliter of a 1 :6 M butyl lithium hexane solution (manufactured by nakalai tesque) was gradually added 
^5 to 224 (1 .6 mmol) of diisopropylamine (manufactured by Wako Pure Chemical Industries) in 2 mL of tetrahydrofuran 
(THF) with Ice cooling under an argon gas stream, and the nnixture was stirred for 30 minutes. The reaction solution 
was cooled to -70'C with methanol/dry ice, a solution of 285 mg (1 .6 mmol) of 1 -adamantyl methyl ketone in 500 
of THF was added thereto, and the resulting mixture was stirred for 30 minutes. To this reaction solution was gradually 
added a solution of 500 mg (1 .6 mmol) of the THP form of 3',4'-dihydroxyphenyl acetaldehyde in 500 p.L of THF, which 
20 was prepared by completely converting 3*,4'-dihydroxyphenyl acetic acid (manufactured by nakalai tesque) to the THP 
form, and thereafter reducing the resulting compound with a 1 M DIBAL hexane solution (manufactured by nakalai 
tesque). The resulting mixture was stirred at -70'*C for 10 minutes, and a saturated aqueous ammonium chloride was 
added to the reaction solution. Subsequently, the organic layer fraction obtained by extraction with an ether was sub- 
jected to silica chromatography using a developing solvent of hexane:ethyl acetate = 4:1 , thereby giving the THP form 
25 of the compound (12). The THP form of the compound (12) was dissolved In 10 mL of methanol, and 40 mg (0.157 
mmol) of sulfosalicylic acid dehydrate was added thereto. The resulting mixture was stinted at room temperature for 3 
hours. The reaction solution was diluted with ethyl acetate, washed with saturated aqueous sodium chloride, dried 
over anhydrous magnesium sulfate, and concentrated under reduced pressure. Two-hundred and sixty milligrams of 
. the compound (12) was recrystallized from the concentrate with hexane and ethyl acetate (yield: 57%). The determi- 
ne nation results of the NMR spectrum and the mass spectrum are shown below. 

^H-NMR : 6 1.58-1.98 (15H, m, -adamantyl), 2.25 (1H, dd, J^p 4.5, J^^'. 16.5Hz, H-a). 2.41 (1H. dd, Jps 6.0, J55., 
13.5Hz, H-5), 2.61 (1H, dd, J^.^4.5Hz, H-a'), 3.99 (1H, m, H-p), 6.38 (IH, dd, J^s 2, J56 8Hz. H-6), 6.55 (1H, d, H- 
2), 6.57(1 H, d, H-2) 

[0106] Here, the sample was dissolved in deuterium dimethyl sulfoxide, and the value of the chemical shift of the 
35 residual dimethyl sulfoxide was expressed as 2.49 ppm. Figure 8 shows the ""H-NMR spectrum of the compound (12). 
In Figure 8, the axis of abscissas is the value of chemical shift (ppm), and the axis of ordinates is the intensity of signal. 
FAB-MS : m/z 331 (M+H)+ (Here, glycerol was used as the matrix.) 

Reference Example 1 Study on Method for Assaying Activity of Enhancement for NGF Production Using Caffeic 
40 Acid 

[0107] L-M cells (ATCC CCL-1 .2) from murine fibroblasts were suspended in an Ml 99 medium (manufactured by 
ICN) containing 0.5% bactopeptone (manufactured by Gibco BRL) so as to have a concentration of 1 .5 x 10^ cells/ 
ml. The suspension was put in a 96-well plate In an amount of 0.1 ml each well, and the cells were aseptically cultured. 

45 After culturing the cells for 3 days, the medium was removed therefrom, and exchanged with an Ml 99 medium con- 
taining 0.5% bovine serum albumin (manufactured by Sigma). Caffeic acid (manufactured by Sigma, dimethyl sulfoxide 
(DMSO) solution), a substance known to have enhancing activity for NGF production, was added to each well containing 
the cells, so as to have a final concentration of 0, 50, 100 or 200 p.M, and the cells were cultured for 24 hours. One 
having a caffeic acid concentration of 0 |j.M was used as a negative control. In addition, the final concentration of DMSO 

50 in each well was adjusted to 0.1%. After the tennination of the culture, the NGF concentration in the culture medium 
was detemnined by an enzyme immunoassay method (NGF Emax Immune Assay System, manufactured by Promega). 
The degree of the enhancement for NGF production of caffeic acid at each added amount was expressed in percentage 
as the enhancement ratio (%) on the basis of the NGF concentration in the cell culture medium at each added amount, 
when the NGF concentration in the cell culture medium of the negative control was defined as 100%. The results are 

55 shown in Table 3. The experiment was carried out twice, and an average value was taken. It was clarified that the 
enhancing activity for NGF production of caffeic acid could be assayed by this method. In addition, it was also clarified 
from this Reference Example that caffeic acid enhanced NGF production in a concentration-dependent manner. 
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Table 3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Added Amount 


0 


50 


100 


200 


Enhancement Ratio (%) 


100 


89.7 


150 


349 



[0108] Here, the NGF concentration in the negative control was 0.14278 ng/ml. 
Example 9 Enhancement for NGF Production by Compound (13) 

[0109] The enhancing activity for NGF production of the compound (13) (manufactured by Funakoshi) was assayed 
in the same manner as in Reference Example 1 . The compound (13) was added so as to have a final concentration 
of 0, 0.5, 1, 2, 5, 10, 20 or 50 \ihA. The results are shown In Table 4. It was clarified that the compound (13) enhanced 
NGF production in the L-M cells in a concentration-dependent manner, exhibited a high enhancing activity for NGF 
production, and had a broad range of concentration effective for its action. 

Table 4 



Added Amount (p,M) 


0 


0.5 


1 


2 


5 


10 


20 


50 


Enhancement Ratio (%) 


100 


120 


462 


1107 


2100 


3686 


3927 


1743 



[0110] Here, the NGF concentration in the negative control was 0.07091 ng/ml. 
Example 10 Enhancement for NGF Production by Compound (14) 

..[011 1] The enhancing activity for NGF production o^a compound (14) (manufactured by Sigma) was assayed in the 
same manner as in Reference Example 1 . The compound (1 4) was added so as to have alinal^oncentration of 0, 50^ 
100 or 200 jiM. The results are shown in Table 5. it was clarified that the compound (14) enhanced NGF production 
in the L-IVI cells in a concentration-dependent manner, exhibited a high enhancing activity for NGF production, and had 
a broad range of concentration effective for its action. 

Table 5 



Added Amount (p.M) 


0 


50 


100 


200 


Enhancement Ratio (%) 


100 


310 


550 


1884 



[0112] Here, the NGF concentration in the negative control was 0.07091 ng/ml. 
Example 11 Enhancement for NGF Production by Compound (15) 

[0113] The enhancing activity for NGF production of a compound (15) (manufactured by Sigma) was assayed in the 
same manner as in Reference Example 1. The compound (15) was added so as to have a final concentration of 0, 
12,5, 25 or 50 p,M. The results are shown in Table 6. It was clarified that the compound (15) enhanced NGF production 
In the L-M cells in a concentration-dependent manner, exhibited a high enhancing activity for NGF production, and had 
a broad range of concentration effective for its action. 

Table 6 



Added Amount (ixM) 


0 


12.5 


25 


50 


Enhancement Ratio (%) 


100 


236 


263 


320 



[0114] Here, the NGF concentration in the negative control was 0.14278 ng/ml. 
Example 1 2 Enhancement for NGF Production by Compound (16) 

[0115] The enhancing activity for NGF production of a compound (16) (manufactured by Wako Pure Chemical In- 
dustries) was assayed in the same manner as in Reference Example 1 . The compound (1 6) was added so as to have 
a final concentration of 0, 25, 50 or 100 jiM. The results are shown in Table 7, It was clarified that the compound (16) 
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enhanced NGF production in the L-M cells in a concentration-dependent manner, exhibited a high enhancing activity 
for NGF production, and had a broad range of concentration effective for its action. 

Table 7 



Added Amount fxM) 


0 


25 


50 


100 


Enhancement Ratio (%) 


100 


114 


116 


261 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



[0116] Here, the NGF concentration in the negative control was 0.1 4278 ng/ml. 

Example 13 Enhancement for NGF Production by Compounds (5) to (12) and (17) to (25) 

[0117] The enhancing activity for NGF production of each of the compounds (5) to (12), (17) to (22), (24) and (25) 
prepared in Preparation Examples 2 to 9 and Examples 1 to 8, and the compound (23) (rosemarinic acid; manufactured 
by Funakoshi), or caffeic acid (CA), 4-methylcatechol (4MC) and epinephrine (EN), substances conventionally known 
to enhance NGF production was assayed in the same manner as in Reference Example 1 . Each of the compounds 
was added so as to have a final concentration as shown in Tables 8 to 10. In addition, the time period for cell culture 
after the addition of the compound was 20 hours. The results are shown in Tables 8 to 1 0. A negative control was set 
for every test of each compound. Each experiment was carried out twice, and an average value was taken. 
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Table 9 





NC 


Added Amount OiM) 






0 


0.781 


1.563 




(ng/m!) 


Enhancement Ratio (%) 


Compound (11) 


0.181 


100 


775.2 


865.8 



10 



15 



Table 10 





NC 


Added Amount {p,M) 






0 


31.25 


62.5 


125 


250 




(ng/ml) 


Enhancement Ratio (%) 


Compound (25) 


0.325 


100 


160.6 


183.6 


273.6 


495.3 



20 



25 



[0118] Here, NC in the Tables represents a NGF concentration in the negative control. In addition, N.T. indicates that 
no test was carried out. 

[0119] It was shown from these results that the compounds (5) to (12) and (17) to (25) used in the present invention 
are more useful than caffeic acid, 4-methylcatechol and epinephrine, substances conventionally known to enhance 
NGF production, in terms of strength of the enhancing activity for NGF production, or the breadth In the concentration 
range in which the enhancing activity for NGF production is exhibited. 

Example 1 4 



30 



35 



40 



[0120] (1) L-M cells (ATCC CCL-1 .2) from murine fibroblasts were suspended in an M199 medium (manufactured 
by ICN) containing 0.5% bactopeptone (manufactured by Gibco) so as to have a concentration of 1 .5 x 10^ cells/ml. 
The suspension was put in a 96-weII plate In an amount of 0.1 ml each well, and the cells were aseptically cultured. 
After culturing the cells for 3 days, the medium was removed therefrom, and exchanged with an M199 medium con- 
taining 0.5% bovine serum albumin (manufactured by Sigma). Thereto was added an yellow pigment (powder Sun 
Yellow No. 2, manufactured by San-Ei Gen F.F.I.) obtained by extraction from flower of Carthamus tinctorius LINNE) 
as the sample so as to have a final concentration of 0, 1 .25, 2.5 or 5 mg/ml, and the cells were cultured for 20 hours. 
After the termination of the culture, the NGF concentration in the culture medium was assayed by an enzyme immu- 
noassay method (NGF Emax Immuno Assay System, manufactured by Promega). The degree of the enhancement 
for NGF production was expressed in the percentage as an enhancement ratio (%), when the NGF concentration in 
the cell culture medium with no addition of the sample as the negative control was defined as 100%. The experiment 
was carried out twice, and an average value was taken. As a result, the yellow pigment from Carthamus tinctorius 
LINNE enhanced NGF production of the L-M cells in a concentration-dependent manner. The results are shown in 
Table 11. 



Table 11 



45 



50 



55 



Added Amount (mg/ml) 


Enhancement Ratio (%) 


0 


100 


1.25 


277.6 


2.5 


441.3 


5 


808.4 



[0121] Here, the NGF concentration in the negative control was 0.507 ng/ml. 

[0122] (2) The active component in the yellow pigment from Carthamus tinctorius LINNE described in item (1) of 
Example 14 was purified and isolated by reversed-phase chromatography. The conditions are shown below. The col- 
umn used was TSK gel ODS-80Ts (diameter: 21 .5 mm, length: 30 cm, manufactured by Tosoh Corporation). The elution 
ratio of Solvent A (0.1% aqueous trifluoroacetic acid) and Solvent B (mixture of distilled water and acetonitrile in a 
volume ratio of 1:1 , containing 0.1% trifluoroacetic acid) was such that the ratio of Solvent B was increased linearly 
from 0 to 100% from 0 to 50 minutes, the ratio of Solvent B was retained at 100% for the subsequent 15 minutes, and 
the ratio of Solvent B was finally decreased to 0% and retained thereat for 15 minutes. The elution rate was 5 ml/ 
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minute, and the detection was carried out at 215 nm. A fraction was collected every 3 minutes, and the enhancing 
activity for NGF production was determined for each fraction in the same manner as in Example 13. As a result, It was 
clarified that the fraction including peaks detected at retention time of 32.5 minutes and 41 .8 minutes had the activity. 
The fraction having a retention time of 32.5 minutes was analyzed by mass spectrum. Asa result, a signal corresponding 
to a molecular weight of 613 was detected. Further, as a result of analyses by the ""H-NMR spectrum (Figure 9) and 
the i^C-NMR spectrum, the active component was identified as safflomin A (molecular weight: 612.53), a compound 
(27) represented by the formula (27). 




[0123] The enhancing activity for NGF production of the purified safflomin A thus obtained was determined in the 
25 same manner as in Example 13. The purified safflomin A was added so as to have a final concentration of J) or 2.5 
- - mg/ml. As a result, the purified safflomin A enhanced NGF productibri of the L-M cells. The results for safflomin A are 
shown in Table 12, and the results for the substance contained in the fraction having a retention time of 41 .8 minutes 
are shown in Table 13 (The amounts of the substance added are shown in Table 13). 

30 Table 12 



Added Amount (mg/ml) 


Enhancement Ratio (%) 


0 

2.5 


100 
130.7 



35 

[0124] Here, the NGF concentration in the negative control was 0.739 ng/ml. 



Table 13 



Added Amount (mg/ml) 


Enhancement Ratio (%) 


0 


ICQ 


1.25 


350.7 


2.5 


643.4 



[0125] Here, the NGF concentration in the negative control was 0.736 ng/ml. 
Example 15 Enhancement for NGF Production by Xanthohumol 

[0126] The enhancing activity for NGF production of xanthohumol prepared in Preparation Example 1 0 was assayed 
50 jn the same manner as in Example 13. Xanthohumol was added so as to have a final concentration of 0, 15,6, 31 .3, 
62.5 or 125 jiM. The results are shown In Table 14. It was clarified that xanthohumol enhanced NGF production in the 
L-IVI cells in a concentration-dependent manner, exhibited a high enhancing activity for NGF production, and had a 
broad range of concentration effective for its action. 

55 Table 14 



Added Amount (jiM) 


Enhancement Ratio (%) 


0 


100 
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Table 14 


(continued) 


Added Amount (^M) 


Enhancennent Ratio (%) 


15.6 


160.3 


31.3 


212.1 


62.5 


473.2 


125 


897.1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



[0127] Here, the NGF concentration in the negative control was 0.0575 ng/ml. 
Example 16 

(1) Enhancement for NGF Production by Myricetin 

[0128] L-M cells (ATCC CCL-1 .2) from rat fibroblasts were suspended in an Ml 99 medium (manufactured by ICN) 
containing 0.5% bactopeptone (manufactured by Gibco BRL) so as to have a concentration of 1 .5 x 10^ cells/ml. The 
suspension was put in a 96-well plate in an amount of 0.1 ml each well, and the cells were aseptically cultured. After 
culturing the cells for 3 days, the medium was removed therefrom, and exchanged with an Ml 99 medium containing 
0.5% bovine serum albumin (manufactured by Sigma). 

[0129] Myricetin (manufactured by Sigma) was added to each well containing the cells so as to have a final concen- 
tration of 0, 31 .3, 62.5, 125 or 250 p.M, and the cells were cultured for 24 hours. As the negative control, that with 
addition of distilled water was used. After the termination of the culture, the NGF concentration in the culture medium 
was assayed by an enzyme immunoassay method (NGF Emax Immune Assay System, manufactured by Promega). 
The degree of the enhancement for NGF production at each added amount was expressed in percentage as the 
enhancement ratio (%) on the basis of the NGF concentration in the cell culture medium at each added amount when 
the NGF concentration in the cell culture medium of the negative control was defined as 100%. The results are shown 
in Table 1 5. The experiment was carried out twice, and an average value was taken. Myricetin enhanced NGF produc- 
tion in the L-M cells in a concentration-dependent manner. 

Table 15 



Added Amount (^.M) 


0 


31.3 


62.5 


125 


250 


Enhancement Ratio (%) 


100 


111 


137 


307 


397 



[0130] Here, the NGF concentration in the negative control was 0.038 ng/ml. 
(2) Enhancement for NGF Production by Quercetin 

[0131] The enhancing activity for NGF production of quercetin (manufactured by Sigma) was assayed in the same 
manner as in item (1 ) of Example 1 6. Quercetin was added so as to have a final concentration of 0, 31 .3, 62.5, 1 25 or 
250 |xM. The results are shown in Table 16. Quercetin enhanced NGF production in the L-M cells in a concentration- 
dependent manner. 

Table 16 



Added Amount (^jiM) 


0 


31.3 


62.5 


125 


250 


Enhancement Ratio (%) 


100 


122 


108 


173 


219 



[0132] Here, the NGF concentration in the negative control was 0.053 ng/ml. 
(3) Enhancement for NGF Production by Myricitrin 

[0133] The enhancing activity for NGF production of myricitrin (manufactured by Funakoshi) was assayed in the 
same manner as in item (1) of Example 16. Myricitrin was added so as to have a final concentration of 0, 31 .3, 62.5, 
125 or 250 jxM. The results are shown In Table 17. Myricitrin enhanced NGF production in the L-M cells In a concen- 
tration-dependent manner. 
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Table 1 7 



Added Amount (fiM) 


0 


31.3 


62.5 


125 


250 


Enhancement Ratio (%) 


100 


105 


159 


294 


304 



[0134] Here, the NGF concentration in the negative control was 0.053 ng/ml. 
(4) Enhancement for NGF Production by Quercitrin 

10 

[0135] The enhancing activity for NGF production of quercitrin (manufactured by Sigma) was assayed in the same 
manner as in item (1 ) of Example 1 6. Quercitrin was added so as to have a final concentration of 0, 31 .3, 62.5, 125 or 
250 (xM, The results are shown in Table 18. Quercitrin enhanced NGF production in the L-M cells in a concentration- 
dependent manner. 

15 

Table 18 



Added Amount 


0 


31.3 


62.5 


125 


250 


Enhancement Ratio (%) 


100 


122 


140 


193 


207 



20 

[0136] Here, the NGF concentration In the negative control was 0.053 ng/ml. 

Example 17 



[0137] MaleSD rats were purchased from Nippon SLC, and used for an experiment from 5 week-old after preliminary 
-rearing.. Streptozotocin.(manufactured_by nakaijai tes_que) was adnainisteredJntrapentoneal|ylo the rats at a dose of 
1 00 mg/kg body weight to induce diabetes. The rats were divided into groups according to the biood sugar level after 
5 days from the administration of streptozotocin. Next, a solution prepared by dissolving butein [compound (13)] in 
physiological saline was administered intraperitoneally to the rats at a dose of 100 \iq per 1 kg body weight. In the 
control group, physiological saline alone was administered in the same manner. The rats were administered for con- 
secutive days, and sciatic nerves (about 35 mg) were enucleated after 4 weeks from the beginning of administration. 
The enucleated sciatic nerves were homogenized, and NGF was extracted. The content of NGF was assayed by an 
enzyme immunoassay method (NGF Emax Immune Assay System, manufactured by Promega). 
[0138] The results are shown in Table 19. The numerical figures in the table are expressed by an average value ± 
standard error of 6 cases. In addition, the asterisk * means that the group has a significant difference at a significance 
level of 5% or less as compared to the control group according to. Student-t test. In other words, the content of NGF 
in the nerves was increased in the group administered with butein as compared to that of the control group. As described 
above, it was clarified that the NGF production was enhanced by the administration of butein to a living body 



Table 19 





Content of NGF (pg/Sclatic Nerves) 


Group Administered with Butein (N=6) 
Control Group (N=6) 


187.7+26.4* 
119.2+11.7 


Average Value ± Standard Error 



Example 1 8 

[0139] (1) L-M cells (ATCC CCL-1 .2) from murine fibroblasts were suspended in an Ml 99 medium (manufactured 
50 by ICN) containing 0.5% bactopeptone (manufactured by Gibco) so as to have a concentration of 2.5 x 10^ cells/ml. 
The suspension was put in a 6-well plate in an amount of 2 ml each well and the cells were aseptically cultured. After 
culturing the cells for 3 days, the medium was removed therefrom, and exchanged with 1 ml of an Ml 99 medium 
containing 0.5% bovine serum albumin (manufactured by Sigma). A solution prepared by dissolving butein [compound 
(13)] in dimethyl sulfoxide was added thereto so as to have a final concentration of 20 jxM (final concentration of DMSO: 
55 0.1%), and the cells were cultured for 20 hours. After the temnination of the culture, culture supernatant was collected, 
and an equal volume of DME medium (manufactured by Bio Whittaker) containing 20% fetal bovine serum (manufac- 
tured by JRH Bioscience) was added thereto. The resulting solution was passed through a sterilized filter having a 
pore size of 0.22 fim, to give a butein-treated preparation medium. In addition, similar procedures were carried out for 
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the culture supernatant In which DMSO alone was added In place of butein so as to have a final concentration of 0.1%, 
to give a control preparation nnedium. 

[01 40] (2) The biochemical activity of NGF contained in the butein-treated preparation nnedium and the control prep- 
aration medium prepared in item (1) of Example 18 was evaluated by the following method. 
5 [0141] First, PC-12 cells (ATCC CRL-1721) from rat pheochromocytom of the adrenal gland were previously sus- 
pended in a DME medium containing 1 0% fetal bovine serum so as to have a concentration of 2.0 x lO* cells/ml. The 
suspension was put in a collagen-coated 96-weIi plate In an amount of 0.1 ml each well, and the cells were aseptically 
cultured for 24 hours. Next, a series of two-fold dilutions (stock solution, 1/2 dilution, 1/4 dilution. 1/8 dilution, 1/16 
dilution and 1 /32 dilution) were prepared for the butein-treated preparation medium and the control preparation medium, 
10 with a mixed medium (hereinafter referred to as medium for assay) prepared by mixing equal volumes of an Ml 99 
medium containing 0.5% bovine serum albumin and a DME medium containing 20% fetal bovine serum. The medium 
was removed from the cultured PC-1 2 cells, and 1 00 ^il of each of the above-mentioned stepwise dilutions of the butein- 
treated preparation medium and the control preparation medium was added to the cells, and the cells were aseptically 
cultured for 48 hours. Here, as comparison, the medium for assay alone was added to the cells in place of the prepa- 
ys ration medium in an amount of 100 ^lI, and the cells were aseptically cultured for 48 hours. After the termination of the 
culture, photographs (magnification: x1 00) of the cells were taken under observation with a microscope (manufactured 
by OLYMPUS OPTICAL COMPANY LIMITED), with randomly selecting the scope. The number of axon extension- 
positive PC-1 2 cells was counted 300 to 500 cells in the photograph, and the ratio of axon extension (%) was calculated 
by the following equation. 

Ratio of Axon Extension (%) = Number of /Uon Extension-Positive Cells (-) 
Total Number of Cells (-) x 1 00 

25 

[0142] Here, the axon extension-positive cells are defined as cells of which axon has a length longer than the max- 
imum diameter of the cell. The results of the ratio of axon extension (%) as calculated for the butein-treated preparation 
medium and the control preparation medium are shown In Table 20. The experiment was carried out three times, and 
an average value was taken. The butein-treated preparation medium showed high activity of axon extension as com- 
30. pared to that of the control preparation medium. 



Table 20 



Dilution 


Ratio of /\xon Extension (%) 


Butein-Treated Preparation Medium 


Control Preparation Medium 


Stock solution 


64.1 


33.5 


1/2 Dilution 


60.1 


21.7 


1/4 Dilution 


42.8 


11.6 


1/8 Dilution 


38.3 


10.6 


1/16 Dilution 


27.7 


8.87 


1/32 Dilution . 


21.2 


4.02 



[0143] In the case where the medium for assay alone was added, the ratio of axon extension was 3.66%. 

45 

Example 19 Preparation 1 of Therapeutic Agent 
Injections 

50 [0144] I. Butein [compound (1 3)] was added to physiological saline to have a concentration of 1%, to give an injection. 
[0145] II. Butein [compound (13)] and glycyrrhizic acid were added to physiological saline to have concentrations of 
0.5% and 0.1%, respectively, to give an injection. 

[01 46] Also, an injection was prepared in the same manner as in the above Items I and II for each of the compounds 
(5) to (12) and (14) to (25). 

55 

Tablet 

[0147] III. A tablet containing 100 mg of butein [compound (13)] and an appropriate amount of microcrystalline cel- 
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lulose was prepared, and covered with a sugar, to give each tablet. 

[01 48] IV. A tablet containing 0.1 mg of butein [compound (1 3)], 1 0 mg of dipotassium glycyrrhizate and an appropriate 
annount of mlcrocrystalline cellulose was prepared, and covered with a sugar, to prepare a tablet. 
[0149] Also, a tablet was prepared in the same manner as in the above Items 111 and IV for each of the compounds 
5 (5) to (12) and (14) to (27), 

Example 20 Preparation 2 of Therapeutic Agent 

Injections 

10 

[0150] I. Myricetin was added to physiological saline to have a concentration of 1%, to give an injection. 

[0151] II. Myricetin and glycyrrhizicacid were added to physiological saline to have concentrations of 0.5% and 0.1%, 

respectively, to give an injection. 

15 Tablet 

[0152] I. A tablet containing 100 mg of myricetin and an appropriate amount of mlcrocrystalline cellulose was pre- 
pared, and covered with a sugar, to give each tablet. 

[0153] II. A tablet containing 0.1 mg of myricetin, 10 mg of dipotassium glycyrrhizate and an appropriate amount of 
20 mlcrocrystalline cellulose was prepared, and covered with a sugar, to give a tablet. 

Test Example 1 Toxicity Test 

[0154] MaleSD rats were purchased from Nippon SLC, and used for an experiment from 6 week-old after preliminary 
25 rearing. A solution prepared by dissolving butein [compound (13)] in physiological saline was administered intraperi- 
- toneally, or a suspension prepared -by suspending butein Jn 0.5% carboxymethylcellulose. was given by_forced oral 
administration, to the rats. The concentration of administration was 300 mg (N=3), 10 mg (N=3), 1 mg (N=3) or 0.1 mg 
(N=3) per 1 kg body weight in the case of intraperitoneal administration, and 1 g (N=2) and 0.1 g (N=3) per 1 kg body 
weight in the case of forced oral administration. In the control group, each of the solvents alone was administered in 
30 the same manner. After the administration, no cases of death, changes in the general conditions, suppression of the 
increase in the body weight or abnomnal findings at the dissection were found in any of the administered groups. 
[0155] In addition, the compound used as an effective ingredient in the present invention was tested in the same 
manner by orally administering the compound to CDF-, mice (male, 7-week old, Nippon SLC). As a result, it was con- 
firmed that the compound was non-toxic or low-toxic. 

35 

Test Example 2 Toxicity Test 

[0156] Each of the compounds used in Example 16 was orally administered to mice in the same manner as in Test 
Example 1 described above. As a result, it was confirmed that each of the compounds was low-toxic. 

40 

INDUSTRIAL APPLICABILITY 

[0157] According to the present invention, there is provided a medicament having an enhancing activity for NGF 
production, comprising the above-mentioned effective ingredient. The medicament is useful for sustaining homeostasis 

45 of a living body as a therapeutic agent or prophylactic agent for a disease that requires enhancement of NGF production. 
In addition , in the present invention, there is provided an enhancer for NGF production , comprising the above-mentioned 
effective ingredient. The enhancer is useful for biochemical studies on nerve cell mechanism and screening for drugs 
for dementia, nerve disorders and the like. Further, in the present invention, there is provided a food, beverage or feed 
for enhancing NGF production. These foods, beverages or feeds are very useful for ameliorating or preventing a symp- 

50 tom for a disease that requires enhancement of NGF production which is sensitive to the effective ingredient used in 
the present invention. In addition, in the present invention, there is provided a novel compound having an enhancing 
action for NGF production. 



55 Claims 

1 . A therapeutic agent or prophylactic agent for a disease that requires enhancement of nerve growth factor produc- 
tion, characterized in that the therapeutic agent or prophylactic agent comprises as an effective ingredient at 
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least one compound selected Uom the group consisting of a compound represented by the following general for- 
mula (1): 



10 



15 




(1) 



20 



Wherein each of R^, Rg, R3, R4 and R5, which may be identical or different, is hydrogen atom, hydroxyl group, an 
alkoxy group or an acyloxy group; X is a group represented by the following general fonmula (2): 



25 



30 



n(0) 




(2) 



35 



wherein Z is hydrogen atom or an aliphatic group, an aromatic group or an aromatic-aliphatic group, wherein a 
characteristic group may be introduced into said aliphatic group, said aromatic group or said aromatic-aliphatic 
group; Y is hydrogen atom or hydroxyl group; and each of m and n is 0 or 1 ; 
a group represented by the following general formula (3): 



40 



45 




(3) 



wherein Z' Is hydrogen atom or an aliphatic group, an aromatic group or an aromatic-aliphatic group, wherein a 
50 characteristic group may be introduced into said aliphatic group, said aromatic group or said aromatic-aliphatic 

group; Y' is hydrogen atom or hydroxyl group; and each of m and n is 0 or 1 ; or 
a group represented by the following general formula (4): 
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R7O 




O. 



(4) 



ORs 



OH 



o 



wherein each of Rg and R7, which may be identical or different, is hydrogen atonri, a sugar residue, or an aliphatic 
group, an aromatic group or an aromatic-aliphatic group, wherein a characteristic group may be introduced into 
said aliphatic group, said aromatic group or said aromatic-aliphatic group, 

excluding a case where R^, R4 and R5 are all hydrogen atoms, R2 and R3 are all hydroxyl groups, and X is repre- 
sented by said general formula (2) In said general formula (1), wherein n is 1 , m is 0, and 2 and Y are hydrogen 
atom in said general formula (2), 
and pharmacologically acceptable salts thereof. 

An enhancer for nerve growth factor production, characterized in that the enhancer comprises as an effective 
ingredient at least one compound selected from the group consisting of the compound represented by the general 
formula (1) and pharmacologically acceptable salts thereof as defined in claim 1 . 

A method for enhancing nerve growth factor production, characterized by administering to an animal at least one 
compound selected from the group consisting of the compound represented by the general formula (1)"and phar- ' 
macologically acceptable salts thereof as defined in claim 1 . 

A food, beverage or feed for enhancing nerve growth factor production, characterized in that the food, beverage 
or feed comprises as an effective ingredient at least one compound selected from the group consisting of the 
compound represented by the general fomnula (1) and phamiacologically acceptable salts thereof as defined in 
claim 1 . 

Use of at least one compound selected from the group consisting of the compound represented by the general 
formula (1 ) and pharmacologically acceptable salts thereof as defined in claim 1 in the preparation of a therapeutic 
agent or prophylactic agent for a disease that requires enhancement of nen/e growth factor production, an enhancer 
for nerve growth factor production, or a food, beverage or feed for enhancing nerve growth factor production. 

A compound selected from the group consisting of the compounds represented by the following f omiulas (5) to (1 2): 



OAc 



Aca 




OAc O 



OAc 



(5) 



32 



EP 1 254 658 A1 



INTENSITY OF SIGNAL 



FIG.l 



35 

BNSDOCIDkEP 1254658A1J > 



EP 1 254 658 A1 




INTENSITY OF SIGNAL 



FIG.2 



36 

BNSDOaO: <EP 1254658A1 J_> 



EP 1 254 658 A1 




INTENSITY OF SIGNAL 



FIG.3 



37 

BNSDOCID: <EP 12546S8A1 I > 



• 



EP 1 254 658 A1 



E 



a: 

CO 

i 



INTENSITY OF SIGNAL 



FIG.4 



38 

BNSOOCID:<EP 1254658A1 I > 



# # 

EP 1 254 658 A1 





1 

— I 


e 








1 










Z6I0-I^ 




- 

- 13 


0930 'gv^ 




- r- 


0000*1^ 














-en 



INTENSITY OF SIGNAL 



FIG.5 



BNSDOCID: <EP 1254658A1J_> 



39 



EP 1 254 658 A1 




X 



INTENSITY OF SIGNAL 



FIG.6 



40 

BNSOOCIDkEP 1254658A1 I > 




1:3 



INTENSITY OF SIGNAL 



FIG.7 



41 

BNSDOCI D: <EP 1 254658A1 J_> 



m 



EP 1 254 658 A1 




INTENSITY OF SIGNAL 



FIG.8 



42 

BNSDOCID: <EP 1254658A1 J_> 



EP 1 254 658 A1 




m 



m 



EP 1 254 658 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOl/00513 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ A61K31/12, 31/216, 31/352, 31/7004, A61P25/00, 25/28, 9/iO, 43/00, 
A23L1/30, C07C49/83, 49/255, 49/84, 49/573, 69/12 

According to International Patent Classification (IPC) or to both national ciassiftcaiion and IPC 



B. HELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI' A61K31/12, 31/216, 31/352, 31/7004, A61P25/00, 25/28, 9/10, 43/00, 
A23L1/30. C07C49/83, 49/255, 49/84, 49/573, 69/12 



Documentation searched other than mininuun documentation to tbc extent that such documents are included in the fields searched 



Electronic data base consulted during the intemationai search (name of data base and. where practicable, search tenns used) 
CAPIiUS (STN), MEDLINE (STN) , EMBASE (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation ofdociimcnt, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



Jp, 5-78384, A (Taisho Pharmaceutical Co., Ltd.). 
30 March. 1993 (30.03.93), 
(Family: none) 

& Database CAPLUS onSTN, American Chemical Society 
(ACS), (Columbus, 'oH, USA) , DN. 119:80203 " " 

US, 5059627, A (Takeda Chemical Industries, Ltd.), 
22 October, 1991 (22.10.91), 
fit JP, 3-81218, A 

& Database CAPLUS on STN, American Chemical Society 
(ACS), (Coluitibus, OH, USA), DN. 116:733 

KOUROUNAKIS, Angeli)ci at al., 'Quantitative structure 
activity relationships of catechol derivatives on nerve 
grov^rth factor secretion in L-M cells . ' 

Pharm. Res., 1995, Vol. 12, No. 8, pages 1199 to 1204, 
& Database CAPLUS on STN, American Chemical Society 
(ACS), {Columbus, OH, USA), DN . 123 : 217704 



1,4,5 
2 



1,2,4,5 



1,2,4,5 



further documents are listed in the continuation of Box C. Q Sec patent family annex. 



Special categories of cited documents: 

document defuiing the general state of the ort which is not 

considered to be of panicular relevance 

earlier document but published on or after the Intemationai filing 
date 

document which may throw doubts cm priority clainKs) or u hich is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use. exbibition oroiher 

means 

document published prior to the inteniational filing date but later 



*V later document published after the international fil ing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combmaiion being obvioiss to a person skilled in the ait 

"&" document member of the same patent fami ly 



Date of the actual completion of the international search 
19 April, 2001 (19.04.01) 


Date of mailing of the intemationai search report 
01 May, 2001 (01.05.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized offtcer 
Telephone No. 



Fonri PCT/ISA/210 (second sheet) (July 1992) 



44 

BNSDOCID:<EP 1254658A1 I > 



y 



m 



EP 1 254 658 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOl/00513 



C (Coniimmion). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of documcnu with indication, where appropriate, of ihc relevant passages 



Relevant to claim No. 



JP, 5-246932, A (Nippon High Pocsukusu K.K.), 

24 September. i993 (24.09.93), 

Especially page 5, example 2 (Family, none) 

& Database CAPLUS on STN, American Chemical Sociecy 

(ACS), (Colutabus, OH, USA), 0^.120:163698 

JP, 1-125320, A (Tsumura & Co.), 
17 May, 1989 (17.05.89), 
Especially, Claims (Family: none) 

& Database CAPUUS on STN, American Chemical Society 
(ACS), Columbus, OH, USA), DN. 112:48807 

JP, 1-42422, A (Tsuraura & Co.), 
14 February, 1989 (14.02.89), 

Especially, Claims, page 29, lower left coluiim, 
& WO, 88/04288, Al & EP, 292576, Al 
& US, 5106871, A Sl US, 5234951, A 
Sc JP, 63-150241, A 

& Database CAPLUS on STN, American Cheroical Society 
(ACS), (Columbus, OH, USA), DN. 110:23539 

JP, 5-61220, A (Ricoh Company, Ltd.). 
12 March, 1993 (12.03.93), 
(Family: none) 

& Database CAPLUS on STN, American Chemical Society 
(ACS), (Columbus, OH, USA), DN. 119:59688 

JP, 3-122645, A (Nippon Kanko Shikiso Kenkyusho K.K.) 
24 May, 1991 (24.05.91), 
(Family: none) 

& Database CAPLUS on STN, American Chemical Society 
(ACS), (Columbus, OH, USA), DN. 1X6:31463 

JP, 2-187765, A (Oki Electric Industry Co., Ltd.), 
23 July, 1990 (23.07.90), 
(Family: none) 

& Database CAPLUS on STN, American Chemical Society 
(ACS), (Columbus, OH, USA), DN. 114 : 257059 



Form PCrr/ISA/210 (continuation of second sheet) (July 1992) 



BNSOOCID: <EP 1254658A1J_> 



45 



m 



EP 1 254 658 A1 



INTERNATIONAL SEARCH REPORT 


Inteniatioiiel application No. 

PCT/jPOl/00513 


Box 1 Observations where cert&in claims were found unsearchable (Condauadon of item 1 offirst sheet) 



This international search report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 



1. 13 Claims Nos.: 3 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claim 3 pertains to methods for treatment of the human body by therapy 
and thus relates to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
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PCT/JPOl/00513 



Continuacion of Box No. II of continuacion of first sheet (1) 
The invention as set forth in claim 1 of the present application relates 
to "remedies or preventives for diseases with a need for the enhancement of 
the production of nerve growth factor* characterized by containing as the 
active ingredient at least one compound selected from the group consisting 
of the compounds represented by the general formula (1) presented therein 
and pharmacologically acceptable salts thereof. 

The invention as set forth in claim 2 of the present application relates 
to "agents for enhancing the production of nerve growth factor" characterized 
by containing as the active ingredient at least one compotmd selected from 
the group consisting of the compounds represented by the general formula (1) 
as described above and pharmacologically acceptable salts thereof. 

The invention as set forth in claim 4 of the present application relates 
to "foods , drinks or feeds for enhancing the production of nerve growth factor" 
characterized by containing as the active ingredient at least one compound 
selected from the group consisting of the compounds represented by the general 
formula (1) as described above and pharmacologically acceptable salts thereof . 

The invention as set forth in claim 4 of the present application relates 
to use of at least one compound selected from the group consisting of the 
compounds represented by the general formula (1) as described above and 
pharmacologically acceptable salts thereof in producing the above -described 
products. 

From the viewpoint of being based on the function mechanism of "the 
enhancement of the production of nerve growth factor" , these inventions can 
be considered as a group of inventions so linked as to form a single general 
inventive concept . 

On the other hand, the inventions as set forth in claim 6 in the present 
application relate respectively to compounds per se which fall within the 
category of the compounds represented by the above general formula (1) from 
the viewpoint of chemical structure but are extremely restricted . Thus , these 
inventions do not necessarily relate to the function mechanism of "the 
enhancement of the production of nerve growth factor" , 

According to the documents cited in "C. Documents seemingly related", 
it is recognized that even publicly known compounds are described in claim 
6 . 

Such being the case, the inventions of individual compounds as set forth 
in claim 6 are not considered as relating to a group of inventions so linked 
as to form a single general inventive concept, considering the relation with 
the inventions as set forth in claims 1, 2, 4 and 5. 
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